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ABSTRACT

An Economic Analysis of Air Traffic Growth with Special

Reference to Jamaica

Air transport and international tourism are -closely related. This
relationship has grown out of important developments in the air transport industry
since World War II, especially the "jet revolution” beginning in the late 1950's. This
study has investigated that relationship and the economic and public policy
implications for tourist host countries with particular emphasis on Jamaica.

First, the growth of air traffic was investigated by analyzing the produc-
tivity-cost-price nexus in the air transport industry; analyzing the demand for air
transport, ineluding the derivation of elasticity coefficients; and projecting air
traffic growth to Jamaica. Next the economic impact of this traffic growth on the
host country was analyzed. This involved a critique of multiplier analysis used in
other studies, and a discussion and application of the social marginal productivity
technique as an alternative. Finally, public policy alternatives were examined in a
social marginal productivity framework.

The investigation revealed that the rise in airline productivity associated
with jet technology reached its peak during the 1960's when its average annual rate
of increase was more than twice that of subsequent years. The real cost of
operation and real prices (fares) have moved in conformity with these changes
thereby maintaining their inverse relationship with productivity. The demand for
air transportation to Jamaica was found to be price-elastie; air traffie growth to
that country has tapered off with price increases. Projections made in this study
indicated that even slower rates of air traffic growth are in prospect.

xii



In eonclusion, the growth of air traffic to Jamaica has been strongly linked

with the growth of produectivity associated with jet aircraft technology. This
traffic growth has imposed an important change in the nature of the Jamaican
tourist industry with the result that the country has become largely dependent on
that industry for economic benefits. The assessment of these benefits has often
peen defective and may have misguided Jamaican publie policy into promoting
costly misallocations of resources. Declining tourist traffic to Jamaica need not

diminish, and could even increase, the net benefits to Jamaican nationals.
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CHAPTER 1
INTRODUCTION

Air transportation during the post-World War II era has been characterized by
some important developments which have had a major impact on the growth of
international tourism; and this in turn raises important economie impaect and public
policy issues for tourist host countries like Jamaica. The factors that have
contributed to the growth of international air traffic are of different, though not
unrelated types. On the one hand, there have been changes in aireraft technology,
reflected by what has been dubbed "the jet revolution."” Beginning in the late
1950's, and continuing through the 1960's into the present, the use of jet equipment
has been an important feature of the air transport industry. Jet equipment can be
identified with certain traffie-luring potentials, ranging from its ability to lower
operating cost and hence the level of price (fare), to its greater speed (or less
flying time per trip), and greater comfort and safety.

On the other hand, the travelling public of the major tourist-generating
countries of the world has been quite responsive to the features of jet technology
indicated above. The most evident response pertains to the downward trend in air
fares which accompanied the use of jet aircraft by ecommercial airlines up to about
the mid-1970's. That is, air traffic volume has grown at a faster rate than the
reduction in air fares, as will be seen later in this study. At the same time, real
personal and family incomes in the tourist-generating countries have risen,
population has grown, and travel promotion has been intensified. These
developments have all contributed to the growth of air traffie.

The growth of international tourism parallels the growth of international air

traffic. International travel for business purposes tends to be less postponable, or

1
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more indispensable than such travel for purposes of tourism. Thus much of the
responsiveness to the developments indicated above is attributed to tourist or
pleasure travel rather than to business travel; and consequently, the growth of
international air traffic implies the growth of international tourism. This is
certainly true of Jamaica where nearly all of the international visitors have tour-
ism as their purpose of travel to that country.

Given the above observations, it will be the purpose of this study to investi-
gate the relationship between air transportation and the growth of international
tourism, and to seek the economie and public policy implications for the tourist-
recipiént country. Although the investigation will focus on Jamaica, a more gen-
eral framework will sometimes be necessary for perspective purposes. For
instance, the tourist traffic market relevant to Jamaica is affected by air transport
developments in the politically western world. Thus it is necessary to examine the
air transport industry in that broader context.

The study will be conducted in three parts. In Part I the focus will be on
investigating the growth of air traffic by analyzing the underlying economic forces.
Specifically, the productivity-cost-price nexus as it relates to the air transport
industry will be investigated.

Underlying the concept of productivity is the concept of the production
funetion which is defined for a given level of technology. A change in technology
shifts the production function, and such shifts reflect corresponding productivity .
changes. Technological change is defined as being economically meaningful when it
permits the production of a given output with less inputs, or the production of more
output with unchanged inputs. For example, the adoption by an airline of a new
aircraft type which allows it to produce more output without any relative increase
in inputs indicates that this airline (firm) has experienced a positive (favorable)

shift of its produection funection, and correspondingly an increase in its productivity.



Rising productivity is synonymous with lower unit cost of production which
when passed on to consumers will result in a larger quantity of the product being
demanded. Where the demand for the product is elastic, the profit-maximizing
firm will have a strong incentive to share this produetivity-induced cost saving with
users of the product by cutting its price; for in so doing the firm's total revenue
will rise, and with the lower cost indicated above, the profitability of the firm
would be énhanced.

It is this impact of productivity and cost changes on price and product
demand in the air transport industry that is of primary interest in this study's
analysis of air traffic growth. This will be the concern of the next four chapters
comprising Part I. In Chapter II (and Appendix A) the supply of air transportation
will be analyzed. There the concept and measurement of productivity will be dis-
cussed and applied; then the relationship between produetivity and cost will be
explored.

The effect on product price (air fare) of this relationship will be examined in
Chapter III which deals with the demand for air transportation. The analysis of this
chapter will focus on the elasticity of demand, including the derivation of
estimates of price and income elasticity coefficients. In Chapter IV the nature of
competition and pricing in the air transport industry will be investigated within the
context of market structure1 analysis. The dimensions of the market that will be
investigated are the number of firms and their behavior, the conditions of entry,
and pricing as administered by the industry's rate-fixing machinery—the Interna-
tional Air Transport Association (IATA). The implications of each of these factors
for the growth of air traffic and international tourism will be sought as they are
discussed.

Having investigated the past growth of air traffie in the previous chapters, an

attempt will be made in Chapter V to forecast the future growth of traffic to

Jamaiea. This will be accomplished by means of trend extrapolation of the
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independent variables in the demand analysis of Chapter IIl. This simple technique

will be employed with full awareness of its underlying assumptions and limitations.
In Part II of this study the focus will be on the economic impact of interna-

tional tourism on the host ecountry. It is presumably because of this impact that

host countries like Jamaica will be concerned with the growth of traffie investi-

gated in Part I. Attempt has been made by several s’cudies2 to determine the

contribution of tourism to different economies. In doing so, the technique most
often used has been multiplier analysis. This study will offer a brief review and
critique of the multiplier analysis as employed by those studies. Specifically, it
will be argued that such analysis may not be particularly appropriate for appli-
cation to less developed countries like Jamaica, given the underlying assumptions
of the theoretical framework on which such analysis is based. Secondly, the simple
multiplier analysis does not sufficiently address such matters as the balance of
payments effect and the capital intensity of investment which are of particular
importance to developing countries. In addition, it should be noted that while abuse
is not a criticism of the multiplier technique per se, such abuse has characterized
some applications of that technique with the result that the economic impact of
tourism has often been exaggerated.

In light of the charges levied against the multiplier analysis, this study will
propose and apply an alternative methodology aimed at achieving a more satisfac-
tory assessment of the economic contribution of international tourism to the host
country. This alternative is the social marginal productivity framework. It is more
comprehensive than the multiplier technique in that it permits analysis of the
economie potential of the tourist industry in terms of a number of subcri'ceria.3 In
particular, it aﬁows the capital intensity and balance of payments concerns
indicated above to receive the appropriate attention which is denied by the simple

multiplier analysis. The application of the social marginal productivity criterion by

this study will focus on the Jamaican tourist industry, but the analysis and results
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could be relevant to other countries and areas such as those with similar natural

resources, and in a similar stage of economic development.

The economic contribution that international tourism makes to the host
country is largely determined by the policies pursued by the government of that
country. Thus Part III of this study will examine the measures that the government
may take to influence that contribution in the best interest of the nationals of that
country. Given the projected trend of tourist traffie growth (Part I), Part III also
examines the public policy alternatives relative to that trend. All these policy
issues are investigated within the social marginal productivity framework.

The data on which this study is based are primarily time series (annual) data
derived from a variety of sources. However, the principal sources were publica-
‘tions of the International Civil Aviation Organization (ICAO), the International Air
Transport Association (IATA), the Dun and Bradstreet Corporation, and the
Jamaican Government. The ICAO and the IATA publish a wide range of documents,
circulars and special reports dealing with various aspects of international air
transportation. Of particular benefit to this study was the ICAO circular series
which periodically provides "A Review of the Economie Situation of Air Transport."
This proved to be the most versatile single source in terms of the broad range of
topies on whieh annual data are reported.

The Dun and Bradstreet Corporation publishes "Official Airline Guides (OAG)
which contain information on air fares and airline sechedules. The North American
editions of OAG provided the relevant data for this study. Two Jamaican Govern-
ment annual publications were of special importance as data sources for this study.
These are "Economic and Social Survey of Jamaica," prepared by the National
Planning Agency of Jamaica, and the "Report of the Jamaican Tourist Board."
These sources were particularly useful in providing data on North America-Jamaica

tourist traffic.
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Data collection for this study concentrated on the period 1960-1980.
However, any relevant data outside of this period were incorporated if they were
believed to enhance the quality of the analytical results. On the whole, the quality
of the available data is reasonably satisfactory, and the problems encountered are
not unusual for time series. That is, available historical data are often incomplete
or discontinuous, and when compiled from more than one sourece may be subject to
some variation of definition and measurement. For these reasons this study had to
exercise some dexterity in manipulating the available data in order to help achieve
consistency and completeness of some series. This involved some interpolation and
extrapolation, but even so these operations were necessary only to a limited extent.
Despite reasonable satisfaction with the data used, anything less than "perfect
data" should be accompanied by the usual caveat that the final results are no better
than the data inputs. Further details and discussion of specific variables will be

found throughout the study.




CHAPTERI

It is recognized that the supply and demand factors previously referred to are
elements of market structure analysis. However, the focus of this analysis
will be different from that of the earlier analysis.

See examples in Chapter VII of this study.

See Chapter VI and Cf. Hollis B. Chenery, "The Application of Investment
Criteria," in the Quarterly Journal of Economics, February 1953, pp. 76-96;
and H. Peter Gray, International Travel - International Trade, D. C. Heath
and Company, Lexington, Massachusetts, 1970, pp. 141-152.




PART1I

THE GROWTH OF AIR TRAFFIC




CHAPTER II

SUPPLY OF AIR TRANSPORTATION

In investigating the influence of supply factors on air traffiec growth, this
study will explore the ramifications of productivity changes in the air transport
industry. The argument proposed here is based on the familiar productivity-cost-
price relationship assumption. Within the context of air transportation this means
that increased productivity in the industry has resulted in reduced unit operating
cost, and this cost reduction has contributed to lower air fares which in turn en-
hances air traffic growth.

The first task therefore is to investigate productivity developments in the
industry. This will be accomplished by examining changes in the industry's rate of
output and the related changes in those characteristies of the commercial aircraft
that determine the output results. In addition Appendix A provides a detailed
discussion of the concept and measurement of productivity, and derives some

alternative estimates of air transport productivity.

Productivity Developments in the Air Transport Industry

An examination of the changing composition of the aircraft fleet of the
international airline industry provides some background information that is relevant
to the investigation of produectivity changes in that industry. With the introduetion
of jet technology and the distribution of aircraft types in the world aireraft fleet
rapidly changed to exhibit the predominant use of jet equipment. For example,
when jets were first introduced into serviece in 1958 they comprised less than one

percent (0.3%) of the world's aircraft fleet. By 1969 they aceounted for nearly

one-half (49.2%) of that fleet, and by 1980 approximately 71 percent of all aireraft

9
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in use by international scheduled airlines were jets, (Table 1I-2).

This change in the composition of aireraft fleet has been accompanied by
large increases in air transport productivity expressed in terms of tonne-kilometres
available per hour(TKA/Hr.). On the basis of this measure productivity increased
by 43.7 percent over the seven pre-jet years ending in 1957. With the introduction
of jet aircraft into serviece in 1958, produetivity rapidly increased such that over
the next five years (1958-1963) its rate more than doubled (106.5% increase). By
1980, productivity was almost six times (586.8%) as large as it was when jet
aircraft were first introduced into service, (Table II-3).

Despite the productivity gains indicated above, a further look at Table II-3
reveals that the relative increases have been slower in the more recent years of the
study period. When comparisons are made on the basis of the three decacles1
involved, it is seen that between 1950 and 1959 productivity inereased by 78.8
percent (from 1637 to 2927 TKA/Hr.). Much of this increase can be attributed to
the use of jet aireraft, for if the two years (1958 and 1959) of jet operation are
excluded that productivity increase would have been only 43.7 percent. Over the
decade of the "sixties" (1960-1969) productivity inereased by 133.5 percent (from
3609 to 8426 TKA/Hr.), but for the period 1970-1979 the increase was only 58.8
percent (from 8991 to 14280 TKA/Hr.).

These data indicate that the decade of the "sixties" experienced the most
rapid rate of growth of air transport productivity, a result attributed to the
increasing momentum during that period of the so-called "jet revolution." They
also indicate that the decade of the "seventies" was one of deelining growth in pro-
ductivity and therefore suggest that the jet revolution has been losing its
momentum in more recent years. Note that of twenty-eight jet aireraft types in
commercial service in 1980, sixteen or 57.1 percent first entered into service

during the "sixties," (Table II-4). Included among these is the Boeing 727 which was

introduced into service in 1963, rapidly grew in number and since 1967 has
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TABLE II-1
NUMERICAL DISTRIBUTION OF AIRCRAFT TYPES

INTERNATIONAL SCHEDULED AIRLINES,* ICAO
CONTRACTING STATES,+ 1950-1980.

Aircraft Category

Piston Engine Turbo~Prop Jets Total
(Number)
1950 3061 3061
1951 3253 3253
1952 3515 3515
1953 3514 3514
1954 3530 33 3563
1955 3659 98 3757
1956 3856 165 4021
1957 4123 263 4386
1958 4092 416 12 4520
1959 4048 639 130 4817
1960 3903 723 388 5014
1961 3666 847 609 5122
1962 3550 897 766 5213
1963 3484 933 871 5288
1964 3438 944 1043 5425
1965 3276 997 1310 5583
1966 2956 1138 1687 5781
1967 2633 1310 2214 6157
1968 2408 1379 2932 6719
1969 2112 1478 3472 7062
1970 1987 1531 3757 7275
1971 1804 1541 3998 7343
1972 1669 1562 4233 7464
1973 1545 1538 4533 7616
1974 1498 1512 4847 7857
1975 1456 1512 5145 8113
1976 1398 1505 5343 8246
1977 1348 1475 5516 8339
1978 1269 1416 5695 8380
1979 1230 1400 5960 8590
1980 1184 1379 6194 8757
Source: International Civil Aviation Organization, A Review of the Eco-

nomic Situation of Air Transport, Circular 105-AT/26; Circular
122-AT/32; Circular 158-AT/57; Circular 73-AT/10; The Economic
Implications of the Introduction Into Service of Long-Range Jet
Aireraft, Doc 7894-C/907.

*Including their domestic operations.

+Excluding U.S.S.R.
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TABLE II-2

PERCENTAGE DISTRIBUTION OF AIRCRAFT TYPES,
INTERNATIONAL SCHEDULED AIRLINES, ICAO
CONTRACTING STATES, 1950 - 1980.

Aircraft Types

Piston Engine Turbo-Prop Jets Total
(Percent)
100.0 0.0 0.0 100
100.0 0.0 0.0 100
100.0 0.0 0.0 100
100.0 0.0 0.0 100
99.1 0.9 0.0 100
97.4 2.6 0.0 100
95.9 4.1 0.0 100
94.0 6.0 0.0 100
90.5 9.2 0.3 100
84.0 13.3 2.7 100
77.9 14.4 7.7 100
71.6 16.5 11.9 100
68.1 17.2 14.7 100
65.9 17.6 16.5 100
63.4 17.4 19.2 100
58.7 17.8 23.5 100
51.1 19.7 29.2 100
42.8 21.3 35.9 100
35.8 20.5 43.7 100
29.9 20.9 49.2 100
27.3 21.0 51.7 100
24.6 21.0 54.4 100
22.4 20.9 56.7 100
20.3 20.2 59.5 100
19.1 19.2 61.7 100
17.9 18.6 63.5 100
17.0 18.2 64.8 100
16.2 17.7 66.1 100
15.1 16.9 68.0 100
14.3 16.3 69.4 100
13.6 15.7 70.7 100

Computed from Table II-1.




TABLE II-3

TOTAL AND HOURLY RATE OF OUTPUT, INTERNATIONAL
SCHEDULED AIRLINES,* ICAO CONTRACTING STATES,
1950 - 1980.

Total Output Aircraft Hours Flown TKA™/Hr.
(Millions of TKA ) (Thousands)

1950 6500 3901 1637
1951 6960 4183 1664
1952 7580 4478 1693
1953 8350 4502 1855
1954 9380 4539 2066
1955 10480 4811 2178
1956 11640 5123 2272
1957 13150 5588 2353
1958 14920 5950 2508
1959 17630 6023 2927
1960 22320 6184 3609
1961 26070 6258 4166
1962 29720 6347 4683
1963 33550 6478 5179
1964 38640 6787 5693
1965 45370 7367 6158
1966 52020 7889 6594
1967 64290 9325 6894
1968 79320 10122 7836
1969 90970 10796 8426
1970 100470 11175 8991
1971 109570 11389 9621
1972 117840 11563 10191
1973 129800 11990 10826
1974 133540 11870 11250
1975 141460 11910 11877
1976 152020 12077 12588
1977 162410 12500 12993
1978 174220 13032 13369
1979 189500 13270 14280
1980 199430 13550 14718

Source: Based on data provided by International Civil Aviation Organization,
A Review of the Economic Situation of Air Transport, Circulars 73~
AT/10; 105-AT/26; 122-AT/32 and 158-AT/57; The Economic Implica-
tions of the Introduction Into Service of Long-Range Jet Aircraft,
Doc. 7894 - C/907.

*Including their domestie operations.

+Tonne-Kilometres Available.




TABLE I-4

JET AIRCRAFT TYPES AND YEAR OF FIRST ENTRY INTO SERVICE
INTERNATIONAL SCHEDULED AIRLINES, ICAO CONTRACTING
STATES,* 1980.

Year of First Number in
Entry Into Service
Aireraft Types Service 1979

BAC HS-106 Comet 4 1958 15
Boeing 707 (all Series) 1958 520
Douglas DC-8 (all Series) 1959 390
SUD SE-210 Caravelle 1959 130
Boeing 720 ' 1960 90
Convair CV 880 1960 10
Convair CV 990 1961 6
BAC HS-121 Trident 1963 55
Boeing 727 1963

BAC VC-10/Super VC-10 1964 19
BAC HS-125 1964 35
BAC (Bac) One-Eleven 1965

Dassault-Myste're 20/Falcon 1965 70
Douglas DC-9 1965

Boeing 737 1967

Tupolev TU-134 1967 52
Iyushin IL-62 1968 30
Boeing 747 1969

Yakovlev YAK-40 1969 42
Fokker F-28 Fellowship 1969 95
Douglas DC-10 1971

Tupolev TU-154 1971 26
Lockheed L-1011 1972

Airbus A-300 1974 76
Marcel Dassault Mercure 1974 10
Fokker VFW 614 1975 5
BAC-Concorde 1976 11
Nlyushin IL-76 1977 4

Source: International Civil Aviation Organization, A Review of the Economie
Situation of Air Transport 1969 - 1979, Circular 158-AT/57, 1980, p.
52.
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consistently enjoyed the widest ownership by airlines of any one jet aircraft type.

The apparent tapering-off of the jet revolution, the corresponding productivity

changes and their implications will be explored further later in this study.

The rise in productivity associated with jet technology is attributed to
changes in such aireraft characteristics as speed, average payload, utilization rates
and range. The average size or payload capacity of aircraft measured in tonnes
inereased constantly over the years, and by 1980 was 22.3 tonnes or approximately
3.6 times larger than it was when jets were first introduced into service in 1958
(Table 1I-5). This was the largest increase in any of the dimensions of aireraft
investigated by this study. Stage distance similarly increased steadily to reach an
average of 823 kilometres in 1980 which was 88.76 percent longer than the average
distance in 1958. Between 1958 and 1980 the average block speed for the industry
increased by 75.71 percent from approximately 350 to 615 kilometres per hour,
while the utilization rate of aircraft increased 51.21 percent from an average of
4.1 to 6.2 hours per day, (Table II-5).

Increases in these technological features of aireraft (particularly payload
capacity and speed) translate into increases in volume of output per aireraft and
per unit of time. Given the size (payload capacity) of an aircraft, the higher its
speed the more output (tonne-kilometres available) it can generate per unit of
time. Similarly, for a given speed, the larger the size of aircraft the larger will be
the output per unit of time. It follows therefore that as aircraft become larger and
faster productivity (TKA/Hr.) will tend to rise. Such has been the experience of
the air transport industry with the use of jet technology.

The average increases in the dimensions of aircraft and the resulting gains
indicated above are even more outstanding when comparisons are made on the basis
of individual aireraft types. Table II-6 and Figure II-1 exemplify such comparisons
when aireraft size (payload ecapacity) and speed are combined to give tonne-

kilometres available per hour. The sharp increase in speed and resultant
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TABLE II-5

SOME DIMENSIONS OF AIRCRAFT PRODUCTIVITY,
INTERNATIONAL SCHEDULED AIRLINES,* ICAO
CONTRACTING STATES, 1958 - 1980.

Productivity Factors®

Speed

Year Size Kilometres Utilization Stage Length

(Tonnes) (Per Hour) (Hours Per Day) (Kilometres)
1958 6.2 350 4.1 436
1959 6.5 356 4.6 458
1960 7.2 362 5.2 470
1961 8.3 392 4.9 474
1962 9.2 418 4.9 490
1963 9.8 436 5.2 512
1964 10.5 448 5.2 522
1965 11.1 469 5.3 548
1966 11.6 483 6.1 573
1967 12.2 518 6.7 616
1968 13.0 548 6.8 663
1969 13.9 570 6.9 707
1970 14.3 582 6.5 739
1971 15.5 587 6.8 738
1972 16.3 591 6.7 747
1973 17.3 591 6.8 760
1974 18.1 591 6.4 767
1975 18.8 597 6.2 776
1976 19.4 602 6.1 785
1977 20.1 606 6.2 800
1978 20.5 608 6.3 819
1979 21.5 611 6.2 819
1980 22.3 615 6.2 823
Source: International Civil Aviation Organization, A Review of the Economie

Situation of Air Transport, Circular 105-AT/26, Circular 122-AT/32 and
Circular 158-AT/57.

*Including their domestic operations.

4These figures are industry averages for different aireraft types.
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productivity can be observed starting with the CV-880 and continuing with the
other jet aireraft included in the comparison. On the average these jets have 2.9
times the speed and 3.3 times the payload capacity, but almost 9 times the
productivity of piston and turbo-prop aireraft with which they were compared
(Table II-6). The dimensions of aireraft are discussed further below where their

implications for cost of production are investigated.

Produetivity and Unit Cost

Before examining the evidence with respect to the relationship between
productivity and cost in the airline industry, that linkage can be explained with the
help of a brief review of familiar theory. A firm's supply decision is based on the
relationship between cost and output. Cost behaves in a way that is determined by
the underlying production funection; hence there is a link between production
function and the cost function. They are essentially two sides of the same concern
to the firm. That is, when viewed from the standpoint of the production function,
this conecern is with getting the maximum output from given inputs. Alternatively,
the same concern can be interpreted in terms of the cost funetion in which case the
focus is on attaining the minimum cost of producing a given output.

This relationship indicates that a rise in the average produectivity of inputs
will be reflected in a fall in the average (unit) cost of producing the output, and
vice versa. A simple and familiar example illustrates the relationship between the

production function and the cost function. Assuming a production function of the

form: X = f(G,H) and cost of production represented by C = G(Pg) + H(Ph) it can

be shown2 that:

C/X =ATC = Pg/APG + Ph/APH

and dC/dX = MC = Ph/MPH'
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TABLE II-6

AVERAGE HOURLY PRODUCTIVITY OF SELECTED AIRCRAFT
IN UNITED STATES DOMESTIC AIRLINE SERVICE, 1980.

Speed
Aireraft Payload Capacity (Kilometres) Tonne-Kilometres
(Tonnes) (Per Hour) Available Per Hour
DC-3 3.47 186 645.4
M-202 3.47 216 749.5
M-404 4.63 221 1023.2
F-27 4.63 280 1296.4
CV-340/440 5.20 312 1622.4
V-700 6.36 312 1984.3
V-800 7.52 312 2346.2
L-749 8.67 344 2982.5
L-188 10.18 307 3125.3
DC-6 9.83 392 3853.4
1-1049 9.83 424 4167.9
DC-7 10.41 432 4497.1
CVv-880 12.41 744 9032.2
B-737 13.88 917 12728.0
DC-9 14.46 903 13057.4
CV-990 13.99 1006 14073.9
B~720 16.19 871 14101.5
B-727 18.85 914 17228.9
VC-10 19.66 885 17399.1
B-707 20.80 885 18408.0
DC-8 21.97 965 21201.1
DC-10 35.50 965 34257.5
L-1011 39.90 938 37426.2
B-747 49.15 803 39467.5

Source: Appendix Tables B-12 and B-13.




FIGURE -1

AVERAGE HOURLY PRODUCTIVITY OF SELECTED AIRCRAFT
IN THE UNITED STATES DOMESTIC AIRLINE SERVICE, 1980.
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Thus given the input prices,3 the average and marginal costs of the output are
inversely related to the average and marginal products of the variable input re-
spectively.

In terms of total (as opposed to partial) produectivity, a similar relationship
between the production funetion and cost of production can be derived. Assuming a

Cobb-Douglas production function of the form: X = AKaNb, and cost of production

represented by: C = K(PK) + N(PN), it can be shown? that:

C/X = ATC = (P,)? (P)°/Aa%(b)°
This equation indicates that for given factor prices and factor shar'es,5 the average
cost of the output (C/X) is inversely related to the measure of total faetor pro-
ductivity (A).

These product-cost relationships therefore suggest that the growth of pro-
ductivity that has accompanied the change in technology (jet revolution) has im-
portant implications for unit operating cost. Examination of the data presented in
Table II-7 and Figure II-2 reveals that the evidence is consistent with the theo-
retical relationships discussed above. That is, the data shows an inverse relation-
ship between productivity and unit cost. It will be observed that since the early
1970's the trend in unit operating cost measured in both current and constant
dollars has been reversed. This change in the pattern of costs will be further
investigated later.

The observed decline in unit operating cost is accounted for by the economies
of scale associated with the various dimensions of aircraft noted above. These
dimensions will now be investigated further with respect to each one's cost-related
properties. Their combined effect on cost will also be examined with the help of
regression analysis.

With jet technology have come larger sizes of aireraft which have the fol-

lowing cost-related features:®




TABLE II-7

AIRCRAFT HOURLY PRODUCTIVITY AND UNIT OPERATING
COSTS COMPARISON OF TRENDS, INTERNATIONAL
SCHEDULED AIRLINES#*, 1950 - 1980.

Average Hourly Unit Operating Costs Unit Operating Costs
Productivity (U.S. Cents per TKA+) (U.S. Cents per TKA+)
(TKA+/Hr.) (Current Dollars) (Constant 1967 Dollars)

1637 28.93 40.12
1664 28.48 36.61
1693 28.70 36.10
1855 28.02 34.98
2066 27.12 33.69
2178 26.78 33.81
2272 27.12 32.90
2353 26.67 31.64
2508 26.10 30.14
2927 26.22 30.03
3609 25.88 29.18
4166 24.18 26.97
4683 22.83 25.20
5179 21.70 23.66
5693 20.57 22.14
6158 19.78 20.93
6594 19.32 19.88
6894 18.31 18.31
7836 17.63 16.92
8426 15.40 14.03
8991 16.20 13.93
9621 16.90 13.93
10191 17.60 14.05
10826 18.90 14.20
11250 22.70 15.37
11877 24.90 15.45
12588 25.20 14.78
12993 27.50 15.15
13369 30.10 15.40
14280 35.10 16.15
14718 39.90 16.18

Computed from International Civil Aviation Organization, A Review
of the Economic Situation of Air Transport, Circular 105-AT/286,
1971, p. 30; Circular 122-AT/32, 1974, p. 57; Circular 133-AT/40,
1977, pp. 51 and 67; and Circular 158-AT/57, 1980, pp. 54 and 64.

*Including their domestic operations.

+Tonne-Kilometres Available.




Source:

FIGURE II-2

UNIT OPERATING COSTS AND AIRCRAFT HOURLY
PRODUCTIVITY COMPARISON TRENDS, INTER-
NATIONAL SCHEDULED AIRLINES, 1950 -1980.
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FIGURE II-3

HOURLY PRODUCTIVITY OF SELECTED AIRCRAFT TYPES
RELATED TO UNIT OPERATING COST, UNITED STATES
DOMESTIC AIRLINE SERVICE, 1980.
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The larger scale gives aerodynamic advantages and lower proportionate
drag.
The structural weight is a lower percentage of total weight.
The operation weight (crew, radio, navigational equipment, ete.) is a
smaller percentage of the total weight.
Larger engines may be used which are more efficient both in terms of
horse power per pound of engine weight and horse power per gallon of
fuel.

(e) The cost of airerew salaries and expenses remains more or less fixed

and becomes a smaller percentage of the total costs.

To these features of size one should add the more obvious dimension of larger
seating and total tonnage capacity with its related payload potential. Not only has
the seating capacity of jets been increased relative to that of piston and turbo-prop
aireraft, but within the jet generation itself the tendeney towards larger capacity
is evidenced. For instance, the fuselage of the DC-8 and the Boeing 727 has been
"stretched" or lengthened to accomodate more passengers. In the case of the DC-
8, this stretching has resulted in an additional thirty feet of fuselage and sixty
seats of tourist class. The stretched versions of these two aircraft have been

estimated to produce at least a ten percent reduction in unit operating cost below

that of the original versions.7 Even larger cost reductions are associated with the

Boeing 747 (jumbo jet) whose seating capacity of over four hundred has the
potential to reduce unit cost by as much as twenty-five percent below that of the
DC-8 and the Boeing 727.%

Jet aireraft have not only become larger but have at the same time become
faster (see Table II-8). Higher speeds save time and therefore contribute to a

reduction in airline costs. For example, the work required of the crew and cabin

staff, and the wages they are paid bear a direct relationship to a ramp-to-ramp
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time which becomes relatively short as speed increases. Note for example that the

flying time between Montreal and Kingston, Jamaica is reduced by approximately
three and one half hours or 40.7 percent when speed increases by 68.8 percent from
362 to 611 kilometres per hour, (Table II-8). Besides wages, meals and other in-
flight "services" cost less as speed increases and travel time is I'educed.9

Another cost-reducing feature of jet technology is the utilization rate of its
equipment. The jet aireraft is capable of being more efficiently scheduled than its
piSton—engine counterpart, because it requires less frequent maintenance and
overhaul, and can therefore achieve a higher rate of utilization. Thus on the
average jets fly about 6,000 hours or twice as long as piston-engine aircraft before
engine overhaul is required, and this has given rise to potential daily utilization

rates of about 7.5 hours for the former compared to approximately 5 hours for the

la’cter.10

Utilization rates have important implications for costs. Rapid technological
change means that the depreciation and obsolescence of aircraft are more a
function of time than use. Thus high utilization rates will help to offset the cost of
depreciation and obsolescence. Higher utilization rates also promote a lower unit
operating cost in the case where certain direct operating costs are "fixed" in
nature. For instance, some maintenance staff and facilities must be maintained
regardless of how much they and the aircraft are used. Therefore, unit operating
cost will be reduced as higher utilization rates help to spread these "fixed" costs
over a larger "output" of air transport service. Additionally, jet technology permits
more efficient scheduling and utilization of crew and other personnel, thereby
reducing the relative cost of these inputs per unit of time as explained above.

Average stage length or distance is another crucial element in the economic
performance and the related operating cost of airecraft. As Cherington concluded,
"the principal determinant of airline costs appears to be length of haul coupled with

sufficient volume of traffic to permit a relatively long average length of hop."11




TABLE II-8

SOME FLEET, PERSONNEL AND PRODUCTION DEVELOPMENTS:
INTERNATIONAL SHCEDULED AIRLINES,”;{ICAO
CONTRACTING STATES, 1960 - 1979.

Year Percent

Item 1960 1979 Increase

Number of Airlines 161 234 45.3
Number of Aireraft® 3730 5860 57.1
Number of Employees 403300 980000 143.0
Aireraft Hours Flown (Thous.) 6184 13270 114.6
Tonne-Kilometres Available (Mill.) 22320 189500 749.0
Average Stage Distance (Kilometres) 470 819 74.3
Average Speed (Kilometres/Hour) 362 611 68.8
Average Payload Capacity (Tonnes) 7. 21. 198.6
Total Employee Per Aircraft (3+2) 108 167 54.6
Hourg Flown Per Aircraft (4+2) 1658 2265 36.6
TKA] Per Aircraft Hour (524) 3609 14280 295.7
TKA, Per Aircraft (5+2) (Mill.) 6 32 433.3

TKAP Per Employee (5%3) (Thous.) 55 193 250.9

International Civil Aviation Organization, A Review of the Economic
Situation of Air Transport, Circulars 122-AT/32, 1974, pp. 55-57; 105-
AT/26, 1971, pp. 27-30; 133-AT/40, 1977, pp. 51-52; and 158-AT/57,
1980, pp. 54-55.

*Including their domestic operations.

XThis was the most recent year for which data on all the items included in the
table were available.
40ver 9 Tonnes maximum take-off weight.

bTonne-—Kilometres available.
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In a similar vein, Lamsing12 argued that there is a tendency for operating cost per
mile to decline as the stage length increases. Table II-9 provides some relevant
details.

Some stage lengths impose limits on the type and operating costs of the
aircraft used. Thus if circumstances (example traffic density) warrant nonstop long
distance flights, only aircraft so equipped can be used. Jets are more capable of
such flights than piston or turbo-prop aircraft, and are therefore better able to
exploit the cost reduction associated with greater stage lengths as explained below.

Whether stage lengths are short or long, a relatively fixed cost must be
incurred for taking off and landing. Therefore, as the stage length increases, the
time and fuel spent in taxiing, taking off, climbing and descending represent a
smaller proportion of the operating cost of the flight. The economies of scale
(distance) implied here can further be extended to erew cost which is also rela-
tively insensitivel3 to stage lengths, and is therefore more economically justifiable
(from the airlines' viewpoint) the greater the stage length. Moreover, as distance
increases, operating speed tends to become more efficient with the attainment of
higher flying altitudes and consequently reduced weight which contributes to lower
operating costs. Over short hauls, the time in the air does not permit the aircraft
to attain its full cruising altitude, and thus the maximum ecruising speed may be
relatively useless.

These factors are responsible for the obser'vec]14 declining portion of the
average cost curve of aircraft operation. However, there are limits to the stage
length over which direct operating costs will decline, because beyond a certain
point in distance, it will be necessary to replace some of the payload with fuel, and
the greater the increase in distance beyond this point, the more fuel must be
substituted for payload. Thus beyond some stage length, it will be uneconomical

for the aircraft to operate.
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TABLE II-9

RELATIONSHIP BETWEEN STAGE LENGTH AND DIRECT
OPERATING COSTS FOR SELECTED AIRCRAFT, 1980.

Operating Costs

Stage Length Boeing Boeing Electra Douglas Douglas
727 720/720B DC-7/7B DC-6/6B

(U.S. cents per tonne-kilometre available)
250 Kilometres 42.12 51.36 39.23 51.20 44.30
500 Kilometres 29.84 31.46 34.53 42.68 39.78

750 Kilometres 26.94 26.39 32.73 41.04 38.14

1000 Kilometres 25.31 24.23

1500 Kilometres 22.96 21.88

Source: International Civil Aviation Organization, A Review of the Economic
Situation of Air Transport, Circular 158-AT/57, 1980; Federal
Aviation Agency, Direet Operating Costs and Other Performance
Characteristics of Transport Aireraft in Airline Service, 1979; Mahlon
R. Straszheim, The International Airline Industry, The Brookings
Institution, Washington, D. C. 1969, p. 74.
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The cost pattern described above will give rise to conventional U-shaped
average cost curves in the direct operation of different aircraft types. However,
the point (stage length) at which this curve begins to turn upwards will vary with
the type of aricraft. In general, jets are designed for longer stage lengths than
earlier aircraft types which means that the cost curves of the former are likely to
be still declining when those of latter have already begun to rise. Given the traffic
density, airlines may therefore find it more economical to operate a jet aireraft
from say New York City to Jamaica nonstop, than to operate another type of
airecraft which by design requires an intermediate stop such as at Miami for
refueling and similar purpose. This nonstop feature of the aircraft further has
implications for traffic generation as will be seen later.

North American-Jamaican routes involve stage lengths long enough15 for the
realization of economies of distance, yet not so long as to warrant the fuel-payload
tradeoff indicated above. Thus airlines are in a relatively good position to exploit
operating cost reductions on these routes through the use of jet equipment which in
fact characterizes airline operation to and from Jamaica.16 This is not to imply
~ that the predominant use of jet aircraft on these routes can solely be attributed to
stage lengths with their associated operating cost patterns. It is recognized that
such other factors as the competitive dictates of the technological revolution in
the industry play a role in the choice of aireraft employed.

The relationship between cost and the productivity factors discussed above
was further explored by this study with the help of multiple regression analysis.
From the data presented in Appendix Tables B-12 and B-13 the results17 were:

log C = 2.8276 - 0.3053 log S

-0.3385 log S,
(2.3111)

t (2.3855)

- 0.0897 log Sp - 0.2326 log Uy
(2.8741) (0.2408)

RZ = 0.8986

(the numbers in parentheses are t statisties).




operating cost per tonne-kilometre available.
stage length, measured in kilometres.

size of aireraft, measured by tonnes of payload.
speed of aircraft, measured in kilometres per hour.
utilization, measured in hours per day.

These results support the earlier argument that operating cost is inversely
related to the independent variables included in the analysis. (Note that the co-
efficients of these variables all have the appropriate sign). Test of the regression
results shows that R? is significant at the 5 percent level, thereby indicating that
the explanatory variables have been correctly identified. Further support is
provided by the t-test whieh shows the stage length, size and speed variables to be
significant at the 5 percent level.

While these economies of size, speed, utilization, and distance (discussed
above) have contributed to the downward trend in cost shown earlier, there have
been some forces which have tended to offset that trend in recent years. Firstly,
wages and salaries in the industry have been inereasing at faster rates than national
averages. Since 1969 these rates have averaged about 18 percent annually for non-

United States airlines and more than 11 percent for United States airlines.18 These

wage inereases have outstripped ;;)POdue’civity19 increases in the industry and have

therefore imposed inflationary pressure on the industry.

Another faetor contributing to the upward trend in unit costs is aireraft fuel.
For the industry as a whole the price of fuel decreased at an annual rate of about 5
percent throughout the decade of the 1960's, then levelled off for the first three
years in the 1970's.20 Between 1973 and 1974 fuel cost increased sharply (86.95
percent) presumably as a result of the so-called "energy crisis." This sudden jump

produced an elevated level of fuel cost which has since then been sustained, and in
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fact has continued to rise though at a much more moderate rate of approximately
6.7 percent annually.

As a consequence, fuel cost became the single most important component of
airline operating costs. Of eleven cost categories reported by the International
Civil Aviation Organization, fuel cost has, since 1974, continued to be the single
largest contributor to those costs. Prior to 1974 fuel ranked fourth as a cost con-
tributor behind the categories ticketing, sales and promotion; maintenance and

21 Table II-10 provides some further details with

overhaul; and station expenses.
respect to fuel cost.

Thirdly, the industry has been experiencing substantial increases in user
charges, including landing and departure fees. During the last decade these charges
have been increasing at an average annual rate of about 20 percent.22

A fourth contributor to the upward trend in airline costs is related to the
environmental issues of pollution control and noise abatement which have been
receiving increased public attention in recent years. Such environmental improve-
ments necessitate large expenses by the airlines. For instance, in 1970 it was

23 that United States airlines had committed more than $1 billion to such

estimated
purposes, an amount which was as large as the entire payroll of the United States

airlines only 10 years earlier.

Implications for Tourist Traffic Growth

From the observations on productivity and operating costs, the implications
for fares and traffic growth can now be sought. The level of air transport operat-
ing costs is of fundamental importance to the economy of the air transport indus-

try. On the one hand, airline firms will in general seek fo establish an average

revenue rate (fare level) that is high enough to cover costs, and if possible produce

some margin of profit, unless they are subsidized. On the other hand, the airlines'

interest in stimulating traffic growth will tend to prevent the average revenue rate




TABLE II-10

FUEL COST AS A PERCENTAGE OF TOTAL OPERATING
EXPENSES, INTERNATIONAL SCHEDULED AIRLINES,*
ICAO CONTRACTING STATES, 1969 ~ 1980.

Year Percent

1969 12.3
1970 11.2
1971 11.1
1972 11.0
1973 12.0
1974 19.1
1975 19.4
1976 19.3
1977 19.2
1978 18.4
1979 18.3

1980 19.5

Source: International Civil Aviation Organization, A Review of the Economic
Situation of Air Transport 1969 - 1979, Circular 158-AT/57, p. 63;
The Civil Aeronauties Board, Fuel Cost and Consumption, 1981, p. 7.

*Including their domestic operations.




33

from rising too far above the level of costs; for given the price elastic character of
the demand for air transportation (see next chapter), high fare levels will have a
dampening effect on the growth of traffic. This would be particularly likely if air
fares were set so high as to make relatively low-cost surface transport an
attractive substitute.

Thus air transport operating costs have an important determining effect on
the level of air fare and consequently on air traffic growth. Although the rela-
tionship between the two (i.e., operating costs and fare level) is somewhat distorted
by the industry rate-making machinery to be discussed later, the evidence indicates
that there is a direct relationship between the two. That is, the level of air fare
(average revenue rate) tends to fall when operating costs fall, and to rise when
operating costs rise (see Table II-11 and Figure II-4).

Using the data of Table II-11 some further indication of the relationship
between operating cost and air fare is provided by the result of simple regression

analysis. The following form of the regression equation was used.

log F = bo + bllog C

where F = average revenue per tonne-kilometre available.
C = unit operating cost per tonne-kilometre available.
The fitted equation is as follows:

log F =-0.35 + 1.27 log C
(t =10.76)

2 = 0.891

Note that the earlier indication of a direct relationship between the two variables
is supported by the positive sign of the coefficient of the independent variable; and
also that changes in the level of average revenue (fare) appear to be quite sensitive

to changes in the cost level. That is, the cost coefficient indicates that a one

percent change in cost will certeris paribus induce a fare change of 1.27 percent in

the same direction.
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TABLE 1I-11

UNIT OPERATING COSTS AND REVENUE, INTERNATIONAL
SCHEDULED AIRLINES,* 1960 - 1980.

Operating Costs & Revenue Operating Costs & Revenue
Per TKA? Per TKPb

Year Cost Revenue Cost Revenue
(U.S. Cents) (U.S. Cents)

1960 25.88 33.90 45.88 46.22
1961 24.18 24.63 44.86 45.20

1962 22.83 23.62 43.05 44.97
1963 21.70 22.37 40.45 44.41
1964 20.57 22.04 37.86 42.12
1965 19.78 21.70 36.84 40.57
1966 19.32 20.91 35.14 39.44
1967 18.31 19.55 34.13 38.31
1968 17.63 18.87 33.22 37.06
1969 15.40 16.20 30.70 32.50
1970 16.20 16.70 32.90 33.80
1971 16.90 17.00 34.90 35.90
1972 17.60 18.20 35.30 36.50
1973 18.90 19.80 37.20 38.90
1974 22.70 23.36 43.70 44.70
1975 24.90 25.47 48.70 49.60
1976 25.20 26.50 47.80 50.30
1977 27.50 29.00 51.00 53.80
1978 30.10 31.80 52.90 55.90
1979 35.10 35.50 60.40 61.00

1980 39.90 40.72 64.55 65.12

Source: Computed from International Civil Aviation Organization, A
Review of the Economic Situation of Air Transport, Circular
122-AT/32, 1974, p. 66, and Circular 105-AT/26, 1971, pp. 39-
40, Circular 133-AT/40, 1977, p. 63; and Circular 158-AT/57,
1980, p. 64.

*Including their domestic operations

aTonne—Kilometres available.

bTonne—Kilometr'es performed.
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Furthermore, the relationship between the two and air traffiec growth is
circular. That is, a fall in operating costs tends to give rise to a reduetion in air
fare which stimulates traffic growth. But this growth in traffic through higher load

factors, flight frequencies, and aircraft utilization tends to reduce unit operating

cost24 further, thereby inducing further reduction in fares, stimulating traffic

growth and so on. Conversely, air traffic growth would be dampened in the case
where rising operating costs lead to higher air fares, reduction in traffic volume,
lower load factors, flight frequencies and aireraft utilization, all of which result in
higher operating costs and so on in circular fashion.

The productivity analysis undertaken earlier in this chapter indicates that
since the 1970's the momentum of the so-called jet revolution has subsided. Based
on the preceding discussion of the productivity-cost-fare-traffic nexus, this de-
celeration of technological change in the airline industry suggests a similar impact
on traffic growth. This matter will be further investigated with particular atten-

tion to Jamaiean tourism in Chapters V and VL
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CHAPTER II
NOTES
Annual percentage rates are calculated in Appendix A.

The following definitions were employed in establishing the link between the
production function and the cost of production:

X = units of output.

G = units of fixed input.

H = units of variable input.

ATC = average total cost per unit of output.
AVC = average variable cost per unit of output.
MC = marginal cost.

APG = average productivity of G.

APp = average productivity of H.

MPy = marginal productivity of H.

P = price per unit of G.

P% = price per unit of H.

Given the above definitions, the following expressions can now be derived:

ATC = G(Pg)/X +H(P,)/X
Equivalently,

P + Py
ATC = Ja X/H

Since X/G and X/H are the average products of G and H respectively, there-
fore,

ATC = Pg./APG + Ph/APH
Similarly,

MC = dP, (H)/dX = Ph(dH/dX)
But since

MPH = dX/dH

Therefore,

MC = Ph/MPH

Constaney of input prices is not a necessary condition for these results. In
the event of changing input prices the unit cost of output will depend on the
relative change in these prices vis a vis the change in produectivity. For
example, if a relative rise in input prices is less than that of average
productivity, average cost would still fall.
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Cf. James V. Koch, Mieroeconomie Theory and Applications, Little, Brown
and Company, Boston, 1976, footnote 9, p. 181. In deriving this product-cost
relationship the following definitions were used:

X = units of output.

K = units of capital input.

N = units of labor input.

A = a measure of total factor produetivity (changes in A represent
shifts of the produection funetion).

a = capital's share of the value of output (a=1-b).

b = labor's share of the value of output.

C = short-run cost constraint of the firm.

PK = price per unit of K.

P = price per unit of N.

MIE‘K = marginal product of K.

MPy = marginal product of N.

Given the production funetion: = ARANP and the cost constraint: C =

K(P) + N(P,,) the least cost combinations of inputs along the expansion path
oK N7, s, ey s
is found by applying the prineciple of substitution:

-dK/ dN = MPN/MPK = PN/PK
(b/a) (K/N) = P\/Pk |
(a) N(PN) -(b) K(Py) =0 (3)
Solving equations (2) and (3) simultaneously for K and N
K =(a) C/Py and N = (b) C/Py (4)

Substituting the values of K and N in equation (4) into the production fune-
tion - equation (1):

- a . b
X = AaC/Py) (bC/PN) (5)
Solving equation (5) for C gives:
a b
(PK) (PN)
Aa? (b)°

C - L] X

Therefore C/X = (P,)? (Pyo)P/Aa?(b)°

See earlier note (note 3) on the constaney of input prices and Appendix A for
the assumptions of this study regarding factor shares.

Stephen Wheateroft, The Economies of European Air Transport, Harvard
University Press, Cambridge, Massachusetts, 1956, pp. 31-32.

Mahlon R. Straszheim, The International Airline Industry, The Brookings
Institution, 1969, p. 89.

Ibid.

Cf. Ibid., p. 93.




Ibid., p. 84, and Appendix Tables C-1 and C-2.

P. W. Cherington, Airline Price Policy, Harvard University Press, Boston,
1958, pp. 49-62.

J. B. Lansing, Transportation and Economic Poliecy, The Free Press, New
York, 1966, p. 317.

Over very long stage lengths the longer flying time would become a more
important element of crew cost as the earlier discussion suggests.

See Alan H. Stratford, Air Transport Economics in the Supersonic_Era, St.
Martins Press, New York, 1967, pp. 64-75, and Mahlon R. Straszheim, op.
cit., pp. 95-104.

Even stage lengths as short as 500 miles have permitted substantial operating
cost reductions relative to stage lengths of 250 miles. See Ibid., p. 74. North
American-Jamaican stage lengths (excepting Miami-Kingston) are far in
excess of 500 miles.

See for example, Official Airline Guide, R. H. Donnelley Corporation, Oak-
brook, Ilinois, for equipment used by airlines serving Jamaica.

These results represent all aireraft types.

International Air Transport Association, Agreeing on Fares and Rates, 1973,
p. 91; and The Airlines' Cost/Revenue Struggle in Providing Service to the
Public, Tehran Symposium, 26th Annual General Meeting, October 1970, p.
15.

See earlier discussion of productivity in the air transport industry.

International Civil Aviation Organization, Circular 122-AT/32, op. cit., p. 66.

International Civil Aviation Organization, Circular 158-AT/57, op. cit., pp.
63-64.

International Air Transport Association (The Aijrlines' Cost/Revenue Strug-
gle), op. eit., p. 15.

Ibid., p. 15.

This sequence would affeet unit operating cost per tonne-kilometre perform-
ed rather than unit operating cost per tonne-kilometre available.




CHAPTER III

DEMAND FOR AIR TRANSPORTATION

Since World War II, and especially since the "jet revolution” of the late 19507,
the air transport industry has experienced a rate of growth of demand achieved by
few other industries. For the world as a whole, this growth has been approximately
15 percent per year. During the same period, air traffiec to Jamaica grew at an
annual rate of roughly 12.5 percent.1 This relatively rapid growth rate of air
transport demand has been attributed to a number of factors including increases in
real disposable incomes, reduction in real air fares, population growth, reduced fear
of flying and changes in tastes and preferences for international travel. A

discussion of air transport demand influences will be undertaken later when the

demand function is examined in some detail.

Background Discussion

As a baekground to the demand analysis undertaken below, it is appropriate to

review briefly some of the conventional theoretical arguments regarding consumer

behavior. As a consumer, the individual demands various kinds of goods and

services. Presumably, in doing so, he chooses among the alternatives available to

him in such a way as to derive the maximum satisfaction from the commodities he
consumes. His utility function provides information pertaining to the satisfaction
that he derives from various quantities of commodities that he consumes.

Such a utility function can be expressed in familiar form as follows:

40
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where Pi is the price of the i th good Xi and Y is the consumer's money income. To
maximize U subject ot the above constraint, (analytical) use ean be made of the
following Lagrangian expression:

L=UX, Xg,----~ » X)) = A(X Py + XyPy + == - - - +X P -Y)

where A is a Lagranian multiplier. Setting the partial derivatives of L (with
respect to Xl’ X2, ————— ’ Xn and A ) equal to zero produces the equations that

represent the necessary (first order) conditions2 for a maximum.

From these conditions it follows that:

90U, Py = U, Py =~------ =2U, P,
DX 2X, 3X¥1
Xy Py XgPy tommm - *XpPh-v=0
aU/aXi Pi; that is, the ratio of

Similarly, for any two commodities Xi and Xj’m._ =P

]
the marginal utility of these two commodities is equal to the ratio of their prices.

Alternatively, the necessary conditions for a maximum can be written as:

P = MUi for every good i; that is,

i~ A

the price of every good that the individual buys represents his evaluation of the
utility of the last unit of that good consumed. Therefore the price represents how
much the individual is willing to pay for that last unit.3

From the necessary conditions for utility maximization indicated above, the

optimal levels of Xl’ Xz, ----- , Xn (and A) can be derived as functions of all

the prices and income. That is, the quantities of Xl’ XZ’ ————— , Xn "demanded"
by the consumer depend on the shape of the utility funection and on Pl’ Py ==~~~ ,

Pn and Y. The corresponding demand functions are as follows:

Xy =Dy (Pyy Pgy=---- > Py ¥)
Xg =Dy (Pyy Pgy ===~ » P V)
1
1
!
X, =D (P, Py, ===~ , P, Y)




Given these demand functions Dy, Do,
P and Y, it is possible to determine how much of each commodity the consumer
will bUY-4

Turning now to air transportation, it is assumed that the demand for trips

depends on the direct utility they yield, and on the contribution they make to a

visit to the point of destination.5 A trip (or trips) can therefore be considered as

one of several commodities consumed so as to maximize utility subject to a budget
constraint. In terms of the above functional relationships such a trip would
- constitute one of the commodities included in the utility funection, with the
corresponding demand for that trip being a function of its own price, the prices of
other goods and the consumer's income. This general expression of the demand
function does not however fully desecribe the character of the demand for air
transport; thus further elaboration is warranted.

There are several facets of a trip (and the associated visit) that will influence
the demand for that trip. These include the transportation services of the airline,
transportation services at the point of destination, accommodation and restaurant
services, travelling time and time spent at the point of destination. The cost of the
trip to the traveler therefore consists of the money and time inputs involved, and
these should be important considerations in deciding whether or not to take that
trip. Thus the demand for air transport depends not only on the money costs, but
rather on the overall opportunity costs involved.6

This encompasses the notion of generalized costs, in which context all of the
cost items can be reduced to a single monetary measure that combines the
important, but different costs which constitute the overall opportunity cost of the
trip. With this approach the demand for trips can then be expressed as a function
of a single variable, namely, generalized cos’c.7 The curious reader however, will no

doubt be interested in knowing what comprises this single variable; therefore it is
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_ gppropriate to provide an expression of the demand function that "details" the

~ components of generalized costs. This will now be attempted with respect to the

demand for air transportation to Jamaica.

Briefly stated, the demand® for air transport (number trips) to Jamaica can

be expressed as a funetion of real income and relative prices. Some discussion of

these prices is in order. In addition to the real price (air fare) to Jamaiea, it is also

relevant to consider the ratios of fares to Jamaica and other competing vacation

destinations. Consideration must also be given to the relative rates of inflation,

that is, the price level in Jamaiea compared to that in other competing vacation

spots and in the tourists' home country. These rates are particularly relevant with

respect to the price of accommodation and other tourist commodities that are

complementary to air transport in the "eonsumption of a vacation."

Also relevant is the price of the Jamaican dollar in terms of the foreigner's

unit of money (that is, the exchange rate). It is also appropriate to consider the

price of competing modes of transport. In the case of travel to Jamaieca, sea

transport would be relevant. This however, is not strictly comparable with air

travel in that such (sea) transport is typieally not priced separately, but is instead

tied in with accommodation and other services in a package (cruise) tour. It's
relevance becomes more important when one considers the value of time which is
another variable that should be included in the demand funetion.

The list of variables to be ineluded in the demand funetion could be extended,
but those indicated above are considered to be among the most ecrueial
determinants of the demand for air transportation to Jamaiea. A demand funection

incorporating these variables can now be expressed in symbolie form as follows:

D =f(§.{_a’5’ﬁ’RJ',a,TV,L,Pj ,Fother,Pother;Other
T Py P& Pa Fother Pother Pa P,

Influences)
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’where: D = number of trips. (Since each trip represents a visit by a

tourist, number of trips translates into number of tourist

traffic.)
Y
a e . . .
N = real per capita income in tourist-generating country a.
a
That is, Y a @nd P are money income and price index (CPI)
respectively, in country or region a.
F.
-P—l = real air fare to Jamaica (j) from country a.
a
P.
P—l = an index of prices in Jamaica compared to that in country
a
a, (that is, the relative rates of inflation).
R. = the price of the Jamaican dollar in terms of the unit of
1a
money of country a, (that is, the exchange rate).
TV = the value of time, (that is, the value of the time inputs in
volved in the trip—travel time plus length of stay).
F.
Fl = the ratio of the fare to Jamaica to fares to other vacation
other
spots.
F;
R = the ratio of prices in Jamaica to prices in other vacation
other
spots, (that is, the relative rates of inflation).
F other - .
P = real air fare to other vacation spots from country a.
a
P other . . . .
P =an index of prices in other vacation spots compared to
a

that in country a, (that is, the relative rates of inflation).

The derivation of empirical estimates for the demand function stated above
would require further refinement of definitions, assumptions and measurement
techniques regarding the variables listed above. Furthermore, the data needs and
the associated task of assembling such data are of such magnitude as to warrant
separate study. The most severe problem however, is that of data availability.

Muech effort was made in this study to assemble data on many of the variables
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indicated above, but such effort was frustrated by the encounter of incomplete,
poor quality, or non-existent data.

This is not a peculiar nor unﬁsual problem. Empirical investigations are
typically confronted with data inadequacies which might dictate the exclusion of
some important variables; the result being that the analytical model applied is of
necessity often under-specified. This is true of the demand function ultimately
estimated below. It should be noted however that such justification for the
omission of variables does not free the analysis of the charge that it suffers from
some limitations.

Recognizing such limitations, this study and several others (see Table III-4)
focus on the income and price determinants in analyzing the demand for air
transportation. With income relating to the spending ability of the relevant
market, and price (fare) to the cost of using the airline service, these are no doubt
two of the most important demand factors. The use of per capita income data
allows for the effects of a growing population on demand.9 Further discussion of
these variables is undertaken below. It should be noted that the limited form of the

demand function estimated below is based on the simplifying ceteris paribus

assumption (that is, all other variables in the expanded demand function indicated

above are held constant in the analysis).

The Framework

The basic demand analysis that follows involves the use of the ordinary least
squares regression technique with time series data to estimate a simple demand
function. Over the past several years, there have been important changes in such
determinants of air transport demand as air fares and consumers' incomes, and
therefore these changes permit the use of time series data to estimate demand
elasticity. The demand function estimated below is of the double-logarithmic

form:
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log T =log B, + Eglog Y + E,log P +u (1m-1)

y

yearly traffic measured by the number of passengers (see de-
tails below).

real disposable income per capita in constant dollars.
price (air fare) in constant dollars.

income elasticity.

price elasticity.

It should be noted that this simple form of the demand function is assumed to
yield constant estimated elasticities. That is, the elasticity coefficients of the
independent variables do not vary along this demand curve. Note also that the
estimated effect of these variables on the dependent variable assumes the ceteris

paribus condition with respect to other demand-determining variables.

The Variables
For purposes of this study, the series for the variables specified above were
derived as follows. The traffic series consists of the annual number of passengers
between North America (United States and Canada) and Jamaica, since Jamaica

10 of its tourist visitors from these two countries. Much

receives nearly all
thought and effort were given to analyzing the United States and Canadian air
passenger demand separately, as opposed to the combined North American demand.
In doing so, several variants of the demand function stated above were fitted
separately to several variants of the basic data relating to air traffic between the
United States and Jamaica, and between Canada and Jamaica. In no case were the

results for both countries completely satisfactory in terms of standard statistical

criteria. Among the unsatisfactory results were elasticity coefficients that were

not statistically significant, and some that had perverse signs. Several attempts11

to improve on these results were only "marginally" rewarding in terms of the eri-

teria indicated above.
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Analysis of the combined North American market produced results that are

superior to those obtained from the separate United States and Canadian mar-
kets-12 One important result is that both the income and price elasticity estimates
obtained for the North American market make sense as structural estimates.
These are given below.

Although much effort was made in this study to derive good estimates for the
United States and the Candian air transport demand separately, there is no strong a
priori reason to suspeet that the basic character of those estimates is different for
these two countries. If anything one should expect parallel behavior of these two
countries' traffic and therefore closely similar demand estimates. This is so
pecause of several relevant similarities between the United States and Canada.
Gray13 has pointed out some analytical resemblances in the demand for foreign
travel services (chief of which is air transport) by the residents of these two
countries. Given these similarities, there is no reason to be concerned that any
serious violence has been done by combining the United States and Canadian traffic
data, espeecially when this procedure improves the quality of the analytical results.
For the price variable, the economy class return air fare between New York
City and Kingston, Jamaica was used. Given the primary areas of origin of North
American traffic to Jamaica (see footnote 10) this study considers New York to be
a sufficiently "eentral” (pivotal) city for this purpose. The "eurrent" dollar amounts
of fare were obtained from the Official Airline Guides (OAG-North American
Edition), then these values were deflated by the consumer price index. This same
deflator was applied to the income variable which is expressed in terms of the real
disposable income per capita for North America, and is a weighted average of the
United States and Canadian per capita incomes. For values of the dependent and
independent variables see Table III-1.

The annual percentage changes in these variables are shown in Table III-2 and

Figure ITI-1. Note that excepting for two early years in the study when air fare
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pehaved erratically, real disposable income and real air fare have been relatively
stable compared to air traffic. The relatively small changes in real disposable
income and real air fare compared to traffic have implications for the sensitivity
' bf the dependent variable to the independent variables and hence the elasticity of
 demand. Note also that while the relationship is not always consistent nor
, pronounced, for the most part the year-to-year correspondence between fare and
k traffic has been inverse, and that between income and traffic direct. It will also be
’ observed that the trend in fare has been reversed in the most recent years of the
study, and that for most of those years the increases in traffic were either
_ relatively small or negative. The inverse and direct relationships indicated above
are verified by the regression results given below.

Results of the Analysis

The data provided in Table III-1 were used to fit the demand equation shown

below:

log T = 0.9354 +2.2266 log Y - 1.4723 log P (11-2)
(SE = 0.2438) (SE = 0.2589)

rRZ = 0.8902 2 = 0.8786

SER = 0.0872 DW = 1.6267

As the above relationships show, the coefficients in the demand equation have the
theoretically correct signs, and the test results indicate that they‘are significant at
the 5 percent level (Table III-3). The coefficient of determination (RZ) is high and
significant, and therefore indicates that real disposable income and real air fare
are proper explanatory variables of the demand for air transportation to Jamaica.
In addition there is no evidence of any significant degree of serial correlation as

the Durbin-Watson statistie indica’ces.14

Further analysis of the regression results involved additional testing of hy-

potheses with respect to the estimated elasticity coefficients (Table 1-3). Rejec-
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TABLE III-1

AIR TOURIST TRAFFIC FROM NORTH AMERICA TO JAMAICA,
AND EXPANATORY VARIABLES, 1960-1981.

Air Tourist North American Real
Year Traffic Real Disposable Air Fare?
(Number) Income per capita (1972 Dollars)

(1972 Dollars)

1960 80,036 2614 285.35
1961 73,402 2637 296.35
1962 74,241 2708 305.71

1963 78,797 2764 436.74

1964 94,100 2916 297.23
1965 141,257 3112 291.83
1966 180,469 3236 283.73
1967 189,964 3326 276.75

1968 227,145 3421 265.96

1969 241,241 3482 254.23

1970 267,850 3577 250.81

1971 320,625 3675 246.38

1972 344,522 3809 250.00

1973 362,182 4036 243.60

1974 377,139 3965 226.69

1975 344,095 4016 224.68

1976 277,854 4129 230.28

1977 253,539 4270 234.43

1978 289,335 4430 239.35

1979 307,749 4473 243.90

1980 310,340 4454 251.41

1981 315,864 4518 257.93

Sources: Column 2, Jamaica Tourist Board, Travel Statistics (Various Issues),
and National Planning Agency of Jamaica, Economie and Social
Survey of Jamaica (Various Issues); Column 3, Survey of Current
Business (various Issues) and United Nations, Statistical Yearbook,
United Nations, New York, (Various Issues); Column 4, Official
Airline Guides, North American Edition (Various Issues).

8pirfare is the New York-Jamaica return economy fare. (see footnote 10 and as-
sumption in text).




TABLE III-2

ANNUAL PERCENTAGE CHANGES IN TRAFFIC, REAL
DISPOSABLE INCOME PER CAPITA AND REAL AIR
FARE, NORTH AMERICA-JAMAICA AIR TOURIST
TRAFFIC, 1960-1981.

50

Air Tourist Real Disposable Real

Traffic Income Per Capita Air Fare

(Percent Change from Previous Year)

-8.29 0.88 3.83
1.14 2.69 3.18
6.14 2.07 42.86

19.42 5.50 -31.94

50.11 6.72 - 1.82

27.76 3.98 - 2.78
5.26 2.78 - 2.46

19.57 2.86 - 4.00
6.21 1.78 - 4.40

11.03 2.73 -1.34

19.70 2.74 - 1.77
7.45 3.65 1.47
5.12 5.96 - 2.56
4.13 -1.76 - 6.94

-8.76 1.29 - 0.89

-19.25 2.81 2.49

-8.75 3.41 1.80

14.12 3.75 2.10
6.36 0.97 1.90
0.84 ~0.42 3.08
1.78 1.44 2.59

Computed from Table III-1.




FIGURE III-1

ANNUAL PERCENTAGE CHANGES IN TRAFFIC COMPARED
TO REAL DISPOSABLE INCOME PER CAPITA AND REAL
AIR FARE, NORTH AMERICA-JAMAICA AIR TOURIST

TRAFFIC, 1960 - 1981.

51

Percent _
1717 17 1 1 1 | |
60 |  Percent Change Over A Year Ago —
PR 2K HRXR Traffic
50 x e o= Real Air Fares
x,
,’f)‘g‘ aitreenani: Real Disposable
40t - n % Income Per Capite
X ¥
s x X
30 [y x %
't >« %
e o : ,&
20 e - , % S—
I ‘:’f % ox 9
o* o1 XX ‘V* X 39
10 P Rk X % igﬁ
X ' y w
l '\:\’-\\ et ﬁ’x ,SC\- )fﬁ X"‘ &7‘-
-,’(-"’ r\.- R %y’ x it
+ L) . N7 <
-10 (W | j‘; ol
H W
-20 }— “‘ —_
(]
-30 Il
IS T S I O
1960 64 '68 72 76 180
Years
Source: Table HOI-2.




TABLE HI-3

HYPOTHESIS TESTING FOR PRICE AND INCOME ELASTICITY OF DEMAND FOR AIR

TRANSPORT - NORTH AMERICAN AIR

TRAFFIC TO JAMAICA, WEST INDIES

Hypothesized Elasti-
city Coefficient Estimated Elasti-
city Coefficient

(Absolute Values)

Null Alternative
Hypothesis Hypothesis

Standard
Error

t-Statistic

Degrees
of
Freedom

Action On
Hypothesis

=0 EA 0 2.226 (Income)

Eg

0.2438

9.1325

19

Reject
Null; Ac-
cept Al-
ternative

E, #0 1.472 (Price)

0.2589

5.6867°

19

Reject
Null; Ace-
cept Al-
ternative

E L1 E.>1 2.226 (Income)

0.2438

5.0311

19

Reject
Null; Ae-
cept Al-
ternative

Eg<1 E,7 1 1.472 (Price)

0.2589

1.8242

19

Reject
Null; Ac-
cept Al-
ternative

Source: Calculations made by writer.
20ptained from regression results; see text.

bSignificamt at the 5 percent level.

4y
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,’tion of the null hypothesis that these coefficients are no greater than unity (E < 1)
supports the evidence that the demand by tourists for air transportation to Jamaica
s both income and price elastic. As these coefficients indicate, a rise in real
disposable income of one percent would cause air traffic from North America to
k Jamaica to increase by about 2.23 percent, while a cut in air fare by one percent

would cause such traffie to increase by about 1.47 percent.

Other Demand Estimates

The results of this study regarding the elasticity of demand for air trans-
portation are supported by evidence from several other s’cudies.15 A brief discus-
sion of some of these studies is in order. In general, they were all conducted within
the same analytical framework; that is, the demand for air transportation was
formulated as a linear function of income and price. These studies tend to suffer
from a common problem.

This basic problem is that as time series models they use historical data
which incorporate the cumulative effects of many variables, and so the variables
that are of interest tend to experience little independent variation over time.
Hence a true assessment of their individual influences is difficult. That is, the
parameter estimates of the demand equation tend to reflect the joint effect of
many variables.16 Price (air fare) changes for example have been accompanied by
numerous other changes such as changes in real disposable incomes, more
comfortable jet aircraft, reduction in the fear of flying and so forth. These many
influences compound the effect of the individual variable such that its parameter
estimate is not likely to be an exact measure of its individual effect on traffic.
This point is made here to suggest that the income and price elasticity coefficients
so derived should not be interpreted as definitive measures, but rather as

representative of the character of the demand for air transportation.
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It should be noted however that these studies (see Table III-4 and footnote 15)
consistently arrived at the same conelusion regarding the elasticity of demand for
air transportation. Furthermore, they covered different though sometimes
overlapping time periods and different traffic markets. A brief description of
these studies follows.

In Study I (see Table III-4) the dependent variable was traffic measured in
terms of passenger-kilometres. The independent variables were disposable income
per capita and average revenue per passenger-kilometre. The study was concerned
with estimating the income and price elasticities of demand for European air travel
and then forecasting that demand for the period 1968-1980. However similar
elasticity results were obtained when the model was tested in two other markets
(the United States domestic and the international air travel markets) for the period
1962 to 1968 (see reference in Table I1I-4).

Study II used air passenger-miles per capita per year as the dependent vari-
able with the explanatory variables being disposable personal income per capita,
average fare per mile, and time. Unlike the other studies discussed here, that
study (Study II) related the relative change in traffic to the relative change in
income and in fare from year to year, instead of relating total traffic to the levels
of income and fare in each year. The significance of this modification of the basie
model is that the constant term in the demand function represents a time influence
on traffic that is not so provided for by the other studies. In this specification of
the model, the sum of the constant term and the parameter value for the variable
time indicates the annual percentage change in traffic that would have occurred if
income and fares were constant in money terms. The results of the study which
covered the United States domestic market for the period 1946-1966 showed that
the time variable had a negative coefficient which indicates that the rate of

"automatic” growth of traffic tends to decrease with time (see reference in Table

1I1-4).
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For Study III, the dependent variable expressed as the number of passengers
travelling between two countries was made a function of gross national produet per
capita of these two countries, and a typical air fare for travel between the two
countries. Focus of the study was on the elasticity of demand for air travel
petween pairs of countries in Europe, and forecasting such travel for the period
i‘§68-1980 (see reference in Table III-4). The results of these studies are sum-
__marized in tabular form below.

None of the studies reported in the table involved a predominantly tourist
market such as the Caribbean. One would expect that in a tourist-oriented market
(pleasure travel) these elasticity coefficients would be higher than say in the intra-
__European or United States domestie markets which consist of a mixture of business
and pleasure air travelers. On the other hand, shorter trips within Europe and
within the United States (compared to say a United States-Jamaiea trip), and the
availability of good substitute surface transportation such as the automobile in
these two travel markets would tend to make the price elasticity of demand for air
travel in these markets relatively high compared to the United States-Jamaica
market where fewer such substitutes are available. These possible offsetting
cirecumstances help to explain why the elasticity coefficients derived by this study
for the North American-Jamaica market are roughly of the same magnitude as

those presented in Table III-4.

Implications for Traffic

Turning now to the relevance of income and price elasticities for the ob-
served growth of air traffic to Jamaica, it should be noted that for most of the
period under study (up to 1974), tourist air traffic to Jamaica grew at an annual
rate of approximately 12.5 percent (Chapter VI). During the same period real

disposable incomes in North America rose at an annual rate of 2.8 percent while air




TABLE III-4

ESTIMATES OF INCOME AND PRICE ELASTICITIES OF
DEMAND FOR AIR TRANSPORTATION DERIVED BY
OTHER STUDIES.

Study*

Income Variable Price Variable
Elasticity Used Elasticity Used

1.6 Disposable In- -1.5 Average Fare
come Per Capita per Mile or
Kilometre

Disposable In- . Average Fare
come Per Capita per Mile or
Kilometre

Gross National Average Fare
Product Per
Capita

Source:

International Civil Aviation Organization Manual on Air Traffic Fore-
casting, DOC. 8991-AT/722, 1972, p. 32; for Study I see B. Bjorkman,
Forecast of Intra-European Scheduled Air Passenger Travel 1968-1980,
European Civil Aviation Conference (ECAC) Doe. No. 3, 1970; for
Study II see Samuel L. Brown and Wayne S. Watkins, "The Demand for
Air Travel: A Regression Study of Time Series and Cross-Sectional
Data in the U. S. Domestic ‘Market,” National Research Council,
Passenger Transportation-Highway Research Record No. 213; for Study
T see European Civil Aviation Conference, Forecast of Intra-European
Scheduled Air Passenger Travel 1968-1980, ECAC Doc. 3, 1970.

*Note that these studies used variables similar to those used in this study.
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fares (in real terms) between North America and Jamaica fell at an annual rate of

about 1.5 percent (Table III-1).

Given the earlier evidence with respect to the income and price elasticity of

demand for tourist air travel, the rise in real disposable income and the fall in real

air fares have important implieations for this growth of traffic. That is, other

things being equal, a given percentage increase in real disposable, and a given

percentage decrease in air fares will each cause traffic to grow at a rate faster

than the change in income and fares. The observed growth rate of traffic can

therefore be attributed to the observed changes in these demand factors.

The evidence is consistent with the theoretical stipulation concerning demand
elasticity. With respect to price elasticity, theory suggests that tourists (i.e.
pleasure travelers as opposed to business travelers) will be quite sensitive to fare
changes and hence have a relatively high price elasticity of demand. That is, unlike
the business traveler, the potential tourist will be more easily lured by a fare
decrease or repelled by a fare increase, since pleasure travel tends to be more
optional in nature, and is likely to involve less of a time and place constraint than
business travel. For instance, the potential tourist may face a wide range of
alternative vacation spots including those accessible by car and other modes of
surface transportation, so that the availability of those substitutes would make the
demand for air transport more price-elastic.

It should be noted that substitute vacation destinations should in this case be
viewed within the context of climatic attraction. Jamaica's reputation as a tourist
meecca has been built largely on her salubrious climate (particularly her winter
weather) which permits the enjoyment of such complementary tourist attractions
as her beaches. Thus travel to Europe for instance, is not directly competitive with
travel to Jamaica by those tourists who are "sun-seekers."

Therefore given the predominantly eastern origin of the North American

traffic to Jamaica (see footnote 10) and the travel distances involved, relevant




substitutes would be other Caribbean islands (such as Puerto Rico and the Virgin
Islands) to which the cost of air travel approximates that to Jamaica, or places like
Florida and Mexico which can be visited by means of road travel. It is these
alternative vacation destinations which permit the use of relatively cheap surface
_tpansportation that are of particular importance concerning the price-elastic
nature of North American tourist demand for air transportation to Jamaica.
Further, air fare is likely to constitute a large part of a foreign vacation
budget, and this will tend to make the demand for air transportation elastic. For
| instance, the cost of air transportation (air fare) may constitute roughly 40 percent

of the total cost of a 10-day Jamaican vacation to an American tourist who

originates within the vieinity of New York City if he spends about $6018 per day in

Jamaica on accommodation, food, recreation, loeal transportation, and so forth.
For the American or Canadian tourist who hails from a further distance away from
the Caribbean, his fare would be an even higher percentage of a similar Jamaican
vacation cost. Such an air fare may not only account for a large portion of the
vacation budget, but may also constitute a good portion of the total budget of the
"average tourist" (consumer), so that he would be quite responsive to fare changes.
With respect to income elasticity, the magnitude of the coefficient derived
(E 71) is also consistent with expectations. That is, one would expect to find
"high" income elasticities associated with "growth" industries such as air trans-
portation (see earlier evidence). In such industries19 product demand grows more
rapidly than does total consumer incomezo with obvious implications for elasticity.
The econverse is also true, and suggests that these industries are among those that
are most vulnerable to fluctuations in the level of aggregate economic activity.
Another inference that can be drawn from the income elasticity result ob-
tained in this study is the class of goods and services to whieh air travel to Jamaica

belongs. As any basic text in microeconomie theory will show, it has become
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standard procedure for economists to use income elasticity to classify produets into

necessities, luxuries and inferior goods. According to this eriterion, goods whose
_income elasticity of demand is greater than unity are luxuries. Therefore, tourist
air travel to Jamaica would fall into this category. The reader should however be
reminded that this classification of goods as used by economists is based on
analytieal definitions and therefore bypasses value judgements of what products are
luxuries, necessities or inferior goods. From the standpoint of consumers, it is
conceivable that what is luxury to some may be inferior to others.21

This is so because the income elasticity of demand for a product may exhibit
considerable variation depending on consumers' incomes.22 The coefficient of
income elasticity may be "high in some ranges of incomes and "low" in others. The
percentage of income spent on the product, is a major determinant of how high or
low is the income elasticity of demand for that product. In general, this
coefficient tends to be larger for those products which take a sizable part of the
buyer's income than for those which are relatively inexpensive.

Given these observations, the income elasticity coefficient derived earlier in
this study suggests that air travel to Jamaica by North Ameriean tourists con-
stitutes a major expenditure relative to their incomes. One implication of this is
that these tourists are likely to be bargain-seekers with respect to the prices they
have to pay in the host country (Jamaiea) for goods and services that are
complementary to air travel in terms of the total vacation package. That is, they
may seek for instance to help balance the cost of air transportation with relatively
inexpensive hotel accomodation. This is a matter for ntourist firms" and the host
country's government to consider in the planning and provision of tourist facilities.

The above discussion on elasticity of demand suggests that a fall in real
disposable income and a rise in air fare will cause a proportionately larger decline

in air traffic volume to Jamaica. The evidence cited earlier indicates that while
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| the disposable income of the relevant population has continued to increase, the
’

earlier downward trend in air fares has been reversed during the most recent years
ineluded in this study. The overall trends of these independent variables and their

implication for the future growth of traffie to Jamaica will be investigated in

Chapter V.
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CHAPTER 1II

NOTES

International Civil Aviation Organization, A Review of the Economic
Situation of Air Transport, Circular 105-AT/26, 1971, pp. 2-6; Circular 122~
AT/32, 1974, pp. 1-2; Circular 133-AT/40, 1977, pp. 1-2; Circular 158-AT/57,
1980, pp. 1-2; Mahlon R. Straszheim, op. cit., p. 108; Jamaica Tourist Board,
Travel Statisties-Jamaica, Kingston, Jamaica 1971, and National Planning
Agency, Economic and Social Survey of Jamaica, Kingston, Jamaica, (Various
Annual Issues). The Jamaican growth rate has fallen since 1974 to make the
average less than 12.5 percent per year. See Chapter V also.
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The second-order (sufficient conditions for a maximum will not be presented
here; but it should be noted that the assumption of diminishing marginal rate
of substitution between any of the two commodities in the utility function is
sufficient to ensure that any point obeying the above first order conditions is
in fact a true maximum. Cf. Walter Nicholson, Microeconomic Theory, The
Dryden Press, Hindsdale, Illinois, 1977, pp. 74-76, or any other basic text on
microeconomie theory.

Ibid.
Ibid.
Cf. Reuben Gronau, The Value of Time in Passenger Transportation: The

Demand for Air Travel, National Bureau of Economic Research, Occasional
Paper 109, 1970, p. 12.

This is not a peculiarity of air transport demand, but it is appropriate to note,
in that the money cost of the trip may constitute only a relatively small
portion of the overall costs involved in the visit. Cf. K. J. Button, Transport
Economics, Heinneman Eduecational Books Ltd., London, 1982, pp. 97-99.
Later in this chapter air transport cost (air fare) is compared with total
vacation cost for a hypothetical case. It should be noted however, that that
comparison involves only money costs and not overall opportunity costs;
hence that result is not necessarily inconsistent with the above statement
attributed to K. J. Button.
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Generalized costs can be defined as: G=¢g (Cl, Co, 03, ————— , C._), where
G = generalized cost, and (Cq, Co» Cq----C ?are the differen‘% money,
time and other costs of travell. Thus tﬁe demand R)r trips can be expressed as
D... = f(G). For the ideas presented here, and a fuller discussion of the notion
and computation of generalized costs, see bid. pp. 98-99.

This is total or market demand which is the summation of individuals'
demand. Thus it is based on the same theoretical arguments presented earlier
with respect to the individual consumer (traveler).

Cf. Samuel L. Brown and Wayne S. Watkins, "The Demand for Air Travel: A
Regression Study of Time-Series and Cross-Sectional Data in the U. S.
Domestic Market," National Research Council, Passenger Transportation—
Highway Research Record No. 213, p. 25.

Over 90 percent of the tourist traffic received in Jamaica originate in the
United States and Canada. Further, this traffic is mainly from the eastern
parts of these countries, with about 75 percent of the annual tourist traffic
from the United States to Jamaica coming from the eastern states, and about
88 percent of the Canadian traffic to Jamaica originating in the eastern
provinces. See Jamaica Tourist Board, Travel Statisties (Various Annual

Issues).

These attempts included the transformation of variables (first differencing),
the elimination of variables (one at a time) and the use of a shift (dummy)
variable to deal with what appears to be some structural changes in the data,

A possible explanation for the superior results is that bumps (structural
changes) in the data are ironed out in the "aggregation" process. As footnote
11 above indicates, some attempt was made to deal with such structural
changes.

Gray observed that (1) there is extensive travel between the United States
and Canada by the residents of both countries (2) the residents of both
countries are faced with high transportation cost if travel to any other
country is to be undertaken (3) both nations are very affluent and (4) both
nations are large. He also noted that the cultural and geographic similarities
between these two countries are such that "travel in the neighboring country
can be a close substitute for domestic travel and travel to the neighboring
country can, for this reason, be estimated separately from and considered
independent of travel to other nations."” See H. Peter Gray, International
Travel-International Trade, D. C. Heath and Company, Lexington, Massachu-
setts, 1970, p. 54. In addition another similarity between the United States
and Canadian travel pattern and traffic data was identified by this study.
With the help of data presented later in this chapter, it was determined that
the rate of United States air travel to Jamaica, and the rate of Canadian air
travel to Jamaica are quite similar. That is, for 15 of the 22 years (1960-
1981) examined in this study there was approximately one "air tourist" going
to Jamaica per 1000 population for both the United States and Canada.

The null hypothesis that no positive serial correlation is present was tested at
the 0.05 level of significance, and was accepted—that is, du £ DW & 2.
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See for example Bo Bjorkman "Methods of Research Into the Elasticity of
Demand for Air Transport," ITA Studies (Paris: Institut du Transport Arien,
November 1964)), p. 10; Harold W. Guthrie, "Demand for Tourists' Goods and
Services in a World Market." Cowles Foundation Paper, No. 201;
International Union of Official Tourist Organizations, Study on the Economic
Impact of Tourist on National Economies and International Trade, (Geneva,
1966), p. 15; Mahlon R. Straszheim, op. cit., p. 129; and Samuel L. Brown and
Wayne S. Watkins, op. cit., p. 26. See also Table III-4.

Cf. Mahlon R. Straszheim, op. cit., pp. 123-125.

As indicated earlier, there are other demand influences that contribute to the
growth of air traffie.

Obviously this figure will vary depending on the visitor's choice of
accomodation, food and so forth. The estimates made here are based on 1982
rates.

Some question may arise as to how one defines a growth industry, and within
what range of growth rates does an industry qualify. However, since the
earlier evidence indicates that air transportation has been one of the fastest
growing industries in recent decades, and since there has been no known
dispute over that claim, the categorization of air transportation as a growth
industry does not seem to warrant a debate in the current context.

This study uses per capita instead of aggregate consumer income as an
independent variable. However, the evidence indicates that both categories
of income have been increasing over time. See for example, The United
Nations, Statistical Yearbook (Various Annual Issues).

Professor P. S. Dhruvarajan has suggested that air travel to Jamaica could be
a luxury good for those who do not travel, but a Giffen good for those who do
travel. Since the price of a trip is "high" and the trip is not divisible, then
most individuals may be left with the choice of either one trip or none in one
year. If for instance air fare rises, then presumably those to whom air travel
is a Giffen good would take the trip, but those to whom it is a luxury may not.
Those who do travel may find that even with higher fares, the cost of a trip
to Jamaica is still a good bargain relative to the cost of travel to some more
distant places like Hawaii.

Cf. Edwin Mansfield, Microeconomics, W. W. Norton and Company, New
York, pp. 90-92, and Donald Watson and Mary Holman, Price Theory and Its
Uses, Houghton Mifflin Company, Boston, 1977, pp. 52-54.




CHAPTER IV

THE NATURE OF COMPETITION AND PRICING

This chapter will investigate some other market structure characteristies of
fhe air transport industry, as they affect the growth of air traffic and hence
fourism. The discussion will focus on the number of firms (airlines) in the relevant
:market, airline pricing ineluding the functioning of the IATA rate machinery, and
the role of air charter service vis a vis scheduled service. These will be examined

in turn.

Number of Firms and Conditions of Entry

The number and size distribution of firms in a market can be expected to
influence the behavior of those firms, and consequently the economic performance
of the industry. The conditions of entry constitute an important dimension of
market structure and are often determined by such factors as the absolute cost
requirements, the scale of operations, and the degree of product differentiation
characteristic of the market. In the case of international air transport, another
condition of entry must be added. This is the bilateral process which governs the
entry of airlines into the relevant market.

The economic barriers to entry into the airline industry can be surmounted

with relative ease. For instance, the relatively large capital r'equirements1 for jet

technology might be expected to forestall airlines' entry into jet operation.
However, the political and competitive motivation of some airlines, and the exis-
tence of favorable capital markets have been important contributors to a lowering
of the absolute cost barrier to entry. In many countries low cost capital is made

available to airlines through government subsidy. Pooling arrangements and
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2

financing arrangements such as those between Air Jamaica® and Air Canada have

also helped greatly in mitigating the capital problem of the airlines of less

developed countries.

In the United States, a favorable capital market exists for jet finaneing, and
this market is not confined to airlines of American nationality, but is open also to
the airlines of some of the less developed countries. Private capital for jet

inancing is available at competitive long-term rates from suech sources as banks
_gnd insurance companies. These sources have apparently been convinced of the
soundness of such capital investment because of the profit potential of jet
’operation and the relative ease in reselling jet aircraft.3

Thus the large capital requirements of jet technology have been no serious
deterrent to its adoption by the airline industry. Instead, the response of capital
sources to the capital needs of the jet era has accelerated the trend toward greater
use of jet equipment. The "produet" differentiation barrier to entry is also low
because of the relative ease with which an airline can adopt from its competitors
those features of equipment and service which influence consumers' choice.

The noneconomic barrier imposed by bilateral agreements appear somewhat
more difficult to overcome since potential entrants (and established firms) have
virtually no control over the conditions of the agreement under which they must
operate. However, these entry conditions of bilateral agreements have important
economic implications. Because entry is controlled by the nations involved in a
bilateral agreement, airlines more efficient than those of the contracting nations
may be excluded4 from a market. Also, the right of the contracting nations to
participate in the relevant market may result in economically unwarranted entry of
the two nations' earriers in a market that could be more efficiently served by one
carrier. This is particularly likely in the case of flag carriers supported by

government subsidy. There are also certain provisions of bilateral agreements
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involving sehedules and intermediate (fifth freedom)5 traffic, and these could be so

festrictive as to make it uneconomical for some airlines to operate especially on
routes of low density.6

In most air markets, the number of firms constitutes an oligopoly. This is
_certainly true of North American-Jamaican operation. For instance, in the winter
Qkf 1981, six airlines provided regularly scheduled service between major population

enters of the North American continent and Jamaica. Such service is
characterized by a high degree of seller concentration as can be expected from a
market comprised of only six firms.

The limitations of various measures of concentration are discussed in the
relevant literature, and it is neither appropriate nor convenient to review them
here. In the case of the airline industry such measures as the percent of total
traffie, or the percent of revenue tonne-kilometres performed by a given number of
éirlines are suggested by the data reported by the International Air Transport
Association (I.A.T.A.) for international airlines, and by the Civil Aeronautics Board
(C.A.B.) for United States domestic airlines.

Using the available data, this study improvises a measure of concentration
based on the frequency of flig'h‘cs7 by different airlines between North America and
Jamaiea. It is recognized that such frequencies reflect agreements between the
countries involved rather than competition among the airlines, but they do give
some indication of the market shares of these airlines. Further, it is reasonable to
infer traffic or revenue shares from frequencies if it is assumed that the higher
frequency of some airlines is not at the expense of relatively high load factors.

Of a total of 180 scheduled flights per week between North America and
Jamaica during the winter of 1981, three of the six airlines accounted for 153 or 85
percent of those flights (Table IV-1). It is easy to see that these "pseudo-
concentration" ratios would be even higher for city-pair markets in which fewer

airlines operate. For instance, between New York City and Kingston, Jamaica, Air
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TABLE IV-1

SHARE OF WEEKLY NORTH AMERICAN-JAMAICAN FLIGHTS
ACCOUNTED FOR BY DIFFERENT AIRLINES, WINTER 1981.

Weekly North American-Jamaican Flights

Airline Number Percent

Air Jamaica 105 58.3
Air Florida 28 15.6
Ameriean Airlines 20 11.1
Air Canada 14 7.8
Eastern Airlines 7 3.9

British West Indian Airways 6 3.3

Source: R. H. Donnelly Corporation, Official Airline Guide, (North American
Edition), Oak Brook, Nlinois, December 1981.
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Jamaica and American Airlines accounted for 100 percent of those flights.
gimilarly Air Canada and Air Jamaica accounted for all of the flights between
Toronto and Kingston during the same period.8

On a route served by only two airlines, it is possible that a large airline like
Air Canada could, in the absence of regulation price a relatively small airline like
_ Air Jamaica out of the market unless the latter is maintained through subsidy. If
k this should happen, the impact on traffic growth could be restrictive as the large
airline could I’aise9 its fares after it has successfully imposed a cost-price squeeze
on its smaller rivals. However, any such increase in fares would be temporary or of
limited magnitude; for if the fare level is elevated above costs such that the level
of profits invites the entry10 of new airlines, the competition for market shares
that results would start the fare level moving downwards and traffic volume
upwards.

Given the regulatory environment in which airlines operate, the number of
firms has more important implications for operating efficiently than for pricing.
Thus with fewer firms and the possibility of larger market shares, these firms can
achieve a higher load factor and utilization rate of equipment which contribute to
cost reduction. If lower costs motivate airlines to seek lower fares through the
LA.T.A. machinery, this would help to generate traffic and further enhance the

airlines' economic position, as their total revenue would also increase in accordance

with the elastiec demand for their service.

Airline Pricing

The price system does not operate freely in the airline industry. The market
mechanism is distorted by price regulation such that prices (fares) bear no nec-
essary relationship to the equilibrium between the demand for, and the supply of air

transport services. The rate-making process is explained briefly below. Charter
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service which is granted relief from the regulatory pricing machinery also has

implications for pricing and traffic growth in the industry as a whole, and will be
discussed below.

The Functioning of the I.A.T.A. Rate-Fixing Machinery

The international control of airline prices (fares and rates) has been the
responsibility of the International Air Transport Association (IATA) since World
War II. Each year the Association's Traffic Conferences meet to decide on fares
and rates. The implementation of these conference decisions is contingent upon
their approval by the governments involved. However, experience over the past
two decades suggests an harmonious blend of I.A.T.A. and governmental forces.
That is, excepting for occasional qualifications restricting the application of par-
ticular agreements, there has been a general tendency for the governments to
accept the fares and rates decided by their airlines in their conferences.

While governments typically approve the terms negotiated by their airlines at
these IATA Traffiec Conferences, arriving at a decision that is mutually acceptable
to all the airlines in a conference is a difficult and time-consuming proecess which
sometimes approach crisis proportions. Such difficulty arises from the plethora of
rate-related issues on which agreement must be reached, and the need to reconcile
widely divergent positions of many airlines on some of these issues. For instance,
agreement must be reached on such matters as group inclusive tour regulations,
seasonal packages, new city pairs, excursion fares, and in-flight services such as
movies.

Presumably, airlines seeking to maximize profits bargain (at TATA Traffic
Conferences) for a rate structure based on their own cost and demand schedules.
This makes it more difficult to reach an agreement, given the wide variations that
often exist in the cost and demand situations facing different airlines. Thus the
larger, established and more efficient airlines with lower unit costs are likely to

bargain for lower fares than the relatively small, young and inefficient airlines.
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A criterion of efficiency is that of a market determined price based on the

éost of providing the service. Marginal cost pricing would require for instance that

the level of fares be reduced as cost declines with increasing stage lengths and

higher route densities. While air fares exhibited a downward trend over much of
the last two and a half decades, fare reduections have not truly reflected the lower
costs associated with longer stage lengths and higher traffic density on some
routes. Instead, the IATA rate-setting process reflects a value-of-service prieing
system based on the intensity of demand for the service. Such a pricing system is
‘ synonymous with the poliey of charging what the traffic will bear—a policy that
connotes monopolistic prieing behavior.11

This formal fixing of prices by L.A.T.A. airlines can easily be interpreted as
an approximation to a cartel. With this interpretation is likely to come the
indiectment of an artificially elevated rate structure characteristic of monopolis-
efforts to maximize profits. This suggests that the economic performance of the
international airline industry is impaired, as fares are likely to be kept higher than
a more competitive situation suggests. This possible result can be translated into
traffic volume, for it has already been indicated that the lower the fare level, the
larger will be the volume of traffic generated.

One might also expect that there will be a temptation for individual airlines
to dishonor the "eartel" agreement and charge fares lower than the agreed level in
the hope of attracting traffic such that its profit position is enhanced. LA.T.A.
does attempt to achieve a monolithic adherence to price agreements through its
provisions for penalty to dissenters. However, such subtle discounts as the
allowance of excess baggage are not readily detected. Further, rate agreements
through I.A.T.A. Traffic Conferences may be partly frustrated by non-IATA airlines
(e.g., Icelandic Airlines) operating in the market. These forces tend to weaken any
monopoly power of the IATA pricing machinery, and thus the possible impact on

traffic volume might not be as restrictive as a first approximation suggests.
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The regulation of air fares has been defended and attacked from time to

_time, and still remains a polemic issue. However, from the viewpoint of traffie
12

growth the arguments against regulation are more convincing than those for it.

These anti-regulation arguments suggest that the fixing of rates by IATA is not
conducive to maximum generation of traffie, since it tends to maintain fares at a
1jevel higher than would be obtained under a system of freely competitive prieing.
This higher level of fares is condoned by many governments and airlines since it
protects many carriers that would possibly suceumb to more competitive and lower
prices. Prices also tend to be more rigid than would be obtained under a more
competitive situation, for most cartel-like arrangements are characterized by
difficulties in arriving at decisions which are mutually satisfactory to all its
participants. Thus when a agreement is reached, there will be some reluctance to
try and alter it subsequently.

In the absence of fare regulation, competitive and flexible pricing should give
rise to lower air fares capable of generating large volumes of traffie. This would
also help to ensure that only the most efficient airlines survive, charging fares
which approximate their average cost of operation. This low fare level would cause
the relatively high-cost inefficient airlines to be priced out of the market unless
subsidized. Only when fares are depressed to the lowest possible level consistent
with average cost ean traffic growth be expected to reach its maximum, assuming
that other things such as the "tourist climate" in the host countries remain constant
or improve.

Besides reducing fares, more competition in the air transport industry would
also mean greater "product" differentiation instead of product homogeneity (para-
doxically). That is, a greater variety of aireraft equipment and cabin service would
presumably result in lower fares being charged for the less sophisticated passenger

service. This could conceivably generate many more tourists of modest economic
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circumstances. It could also ease the economically wasteful equipment competi-
tjon from which the industry now suffers, thereby reducing cost, lowering fares and

increasing traffic.

The Role of Charter Service

The development of charter service outside of the IATA system has been an

important challenge to the rate-fixing machinery discussed above. In an effort to

curb this development IATA has tried13 unsuccessfully to bring charter carriers

under its jurisdiction. The co-existence of charter carriers and IATA scheduled

carriers as "enemies" has resulted in some erosion of the IATA rate structure. In

many instances,14 IATA has responded to the charter challenge by the imple-

mentation of group ineclusive tours at fares comparable to those charged by charter

carriers, as well as by some downward adjustment of its basic fare level.

The IATA group fares have been relatively low compared to the basic fares

offered to passengers who travel on an individual basis. This can be explained in

part by IATA's effort to compete with the low group fares offered by charter

carriers, and in part by different demand elasticities of the group traveler and the
individual traveler. Because of the group and time constraints placed on charter

arrangements, travel on this basis is more likely to be of the pleasure type and

hence characterized by relatively high demand elasticity. By contrast, individual

travel especially for business purposes will have a less elastic demand for air

transport. Even if the individual traveler plans a pleasure trip, he may prefer a
somewhat flexible schedule and would therefore not find the regimentation of

charter arrangement convenient. Thus for him the demand for air travel would also

be less elastie than that of his charter coun'cerpeau't.15

Given these separate markets (i.e., individual and group) with different elas-
ticities, it is possible for IATA as a rate-fixing agency with monopoly or quasi-

monopoly power to maintain its discriminatory pricing categories of travelers even



_though they travel on the same aircraft and have the same points of origin and

destination. When used to extend the market (generate demand), price diserim-

_ination might be considered desirable in that it makes the good or service available
to the consumer who might have been deprived of same if it were sold on a single
_price basis. This is true of air transport and IATA's discriminatory prieing, in that

’ JATA's relatively low group fares which have been induced by competition from
charter service have contributed to the generation of "new" air traffic.

This point leads to an important question regarding the challenge that charter
carriers pose to IATA scheduled carriers. The concern here is whether charters
generate new traffic or merely competes away traffie from scheduled carriers.
Obviously, the scheduled carriers like to make the latter charge. However, there is
convineing empirical evidence16 to show that scheduled and charter services cater
to different traffic markets, and that the two are complementary rather than
competitive in stimulating the growth of total air traffic. As indicated earlier, the
charter carriers cater to group travel while the scheduled carriers are charac-
terized mainly by individual travel. The evidence further indicates that for the
most part charter passengers would not travel by scheduled service if charters were
not available.

Further, there are indications that scheduled carriers have benefited from the
market innovations of charter service. Thus "when in 1959 the scheduled services
were permitted by IATA regulations (Resolution 084 h) to offer inclusive tour
prices with reductions in fares closely approaching those of ineclusive tour services,
they seem to have quickly developed new traffic of their own without seriously
affecting the traffic of the inclusive tour services which continued to expand

although at a somewhat reduced rate."17
Tables IV-2 and IV-3 suggest that (with few exceptions) the growth of charter

traffic does not preclude the growth of scheduled traffic. One might ask whether
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e latter might not have grown even faster in the absence of charter carriers. The

wer seems to be in the negative for as sur'veys18 reveal, the great majority of

a.rls
passengers would not have travelled if charters were not available. The

j, charter

data for 1969 (Table IV-2) are particularly illuminating. In that year IATA

scheduled traffic increased by approximately 15 percent over 1968, and this

inerease closely approximated the average annual increase of 15.7 percent over the

preceding ten years. By contrast, charter traffic in 1969 increased by 107.5

_percent over the previous year. These percentage increases suggest that the

growth rate of IATA scheduled traffic in 1969 would have been much less if the

fhore than doubling of charter traffic in that year were achieved by competing

away scheduled traffic. This reinforees the earlier observation that both types of

service are not conflicting in the generation of traffic.

eceding discussion suggests that the development of charter service

The pr

can give rise to an increase in the quantity of air transport demanded per period of

time. That is, the lower group fares offered by both charter carriers and IATA

seheduled carriers will attract new traffic that would not otherwise use air trans-

port, and may at the same time induce some persons to increase the total number

of trips they take per year. Any competitive spur by charter carriers which leads

to a reduction of the basic fare level by IATA scheduled carriers would further

contribute to these results. Thus the development of charter service can be cred-

ited with the expansion of air traffic both inside and outside of the regulated

bounds of IATA.

Charter traffic has accounted for only a small fraction of air traffie to the

Caribbean. For instance, during the years 1966 and 1967 charter traffic was just

19 By contrast, charter traffic was 19
20

about one percent of air arrivals in Jamaica.

percent of scheduled traffic in the North Atlantic in 1967. One possible

for the low charter activity in the Caribbean is the relative proximity

explanation



TABLE IV-2

ANNUAL PERCENTAGE GROWTH IN TRANS-ATLANTIC TRAFFIC
SHOWING ABSENCE OF INTERDEPENDENCY OF GROWTH
TRENDS, 1959 - 1973.*

Percentage Change from Prior Year in:

IATA U.S. Supplementals, Direction (+ or -) of
Scheduled Charter Traffic Change in Growth Rate
Traffic

IATA Supplementals

0O b =t

DO =
.
-+

.

-t
> O 00 O W ~3 1
. « o
. o
+ 1 41

bt pe b DO
L]
D =T WD
M =Qw D=3k
. . .
© Ul DY CO 00 W

1
2

+ 0+ 1+

[
N DO

. e . .
WINOWH TN

Brian A. Cooke, Tourism and Air Transport, 4th ITA (International Air
Transport), International Symposium, Paris, November 1970, p. 20; and
International Civil Aviation Organization, A Review of the Economic
Situation of Air Transport, Circular 122-AT/32, 1974, pp. 24 and 60.

*For additional and more recent data see Table IV-3.




TABLE IV-3

NON-SCHEDULED AND SCHEDULED PASSENGER TRAFFIC,
NORTH ATLANTIC, 1969-1980.

Non-Scheduled Scheduled
(Non-IATA) (IATA)
Traffic Traffic

Number Percent Number Percent
(000's) Change (000%s) Change

1969 1411
1970 1684
1971 2181
1972 1976
1973 2013
1974 1992
1975 1954
1976 2018
1977 2818
1978 2483
1979 -

1980 -
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Source: International Civil Aviation Organization, A Review of the Eco-
nomic Situation of Air Transport 1969-1979, Circular 158-AT/57,
1980, pp. 23 and 60.
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of the islands to the tourist-generating countries of the United States and Canada,
_gnd the corresponding low fares on scheduled carriers to these Caribbean

’; destinations compared to scheduled fares for more distant (example Trans-Atlantic)

trips.21 That is, the North American tourist might find charter travel with its

group and time constraints less attractive if he is Caribbean bound, than if he were
going to Furope; for in the latter case, the relatively high cost by a scheduled
carrier may give the lower fare of charter arrangements greater appeal.

But although charter traffic to the area has been of little significance, the
Caribbean like other markets has perhaps experienced some spillover effects from
the competitive pressure imposed on the IATA rate structure by charter carriers.
This pressure, it was shown earlier, has motivated IATA to reduce the basic fare
levels of its scheduled carriers, and such fare reductions have the ability to gen-
erate scheduled traffic of a tourist nature, in accordance with the demand elas-
ticity previously discussed.

The resulting rate structure in the industry has implications for the growth of
traffic to Jamaica Vis & vis traffic to competing destinations, through what might
be termed "distance taper." It is conceivable that as the passenger cost of
travelling further distances declines relatively, Jamaica could lose some of its
advantage of proximity to North America in terms of attracting tourist traffic.
That is, if the additional cost of going beyond Jamaica to a more distant location in
the Caribbean is relatively low, this could lure some potential visitors away from
Jamaica to other Caribbean destinations. This attraction is likely to be even
greater for those tourists who originate further away from the Caribbean because,
for them, the additional cost would be a smaller percentage of the fare to Jamaica
as illustrated below.

Compare, for example, the recent fare strueture22 between Jamaica and

some major cities in the castern part of North America with that between Trinidad
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and the same cities. It should be noted that Trinidad which is approximately 825

miles southeast of Jamaica is the Caribbean island that is furthest to the south of

North America. For the dates examined, the fare between Miami and Trinidad was

127 percent higher than that between Miami and Jamaica. Between New York and

‘Trinidad the fare was 35 percent higher than the New York-Jamaica fare; and the

fare between Toronto and Trinidad was 19 percent higher than that between

Toronto and Jamaica. Miami, New York and Toronto are approximately 350, 1440

and 1806 miles from Jamaica respectively.

Stated alternatively, the cost per mile to the tourist of travelling the extra

825 miles if he chose to visit Trinidad instead of Jamaica would be 21.9 cents if he

came from Miami, 11.4 cents from New York and 9.2 cents from Toronto. It is

seen therefore that the tourist originating from the furthest distance, (Toronto in

this case) would have the greatest fare advantage in choosing Trinidad over

Jamaica as his vacation destination. For more fare and distance details see Tables

IV-4 and IV-5. The relationship between fare and distance was also investigated in

terms of fare per mile between the three North American cities mentioned above

and varijous Caribbean destinations. While that relationship did not exhibit a

consistent pattern, the data did show that for every Caribbean location more

distant than Jamaica, the cost per mile of getting there was lower than that of

going to Jamaica.

The above discussion and example suggest that there is some "economies of

distanee” to the air traveler going to the Caribbean; that is, it costs relatively less

to travel longer distances. This tends to make the further location more attractive

from the standpoint of travel cost, and brings it closer within the reach of the

potential tourist. One would expect this "distance taper" to be even sharper with

charter fares than with the scheduled fares used in the above example. That is, the

cost advantage associated with distance will be greater with charter fares which




TABLE IV-4

AIR FARES BETWEEN NORTH AMERICAN CITIES
AND CARIBBEAN DESTINATIONS,
NOVEMBER 1, 1983

One-Way Economy Air Fare

Miami New York Toronto

e

__Antigua $202 $272 $377
_ Bghamas 52 198 271
_ Barbados 299 326 447
Cayman Islands 115 235 244
Grenada 293 329 441
Haiti 148 228 406
Jamaica 143 266 396
Puerto Rico 179 239 301
St. Lucia 271 326 469
St. Thomas 215 270 293
Trinidad 324 360 472

Source: The Dun and Bradstreet Corporation, Official Airline Guide, North

American Edition, November 1, 1983.




TABLE IV-5

APPROXIMATE DISTANCES BETWEEN NORTH AMERICAN
CITIES AND CARIBBEAN DESTINATIONS

Approximate Mileage

New York Toronto

Antigua 2015 2381
Bahamas 1315 1681
Barbados 2140 2506
Cayman Islands 1540 1906
Grenada 2085 2451
Haiti 1600 1966
Jamaica 1440 1806
Puerto Rico 1800 2166
St. Lucia 2065 2431
St. Thomas 1915 2281
Trinidad 2265 2631

Source: Estimates made by author from air mileage chart published by The Dun
and Bradstreet Corporation, Official Airline Guide, North American
Edition, and a map of the Caribbean Islands.
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are relatively low, and tourists will therefore tend to travel even further under

charter arrangements.

Thus as fares decline in relative terms, the number of tourist destinations

increases. This tends to put the more proximate location like Jamaica at a compe-

titive disadvantage in terms of the number of tourist arrivals. While Jamaica
apparently once enjoyed much advantage from its proximity to North Ameriea, as
evidenced by the relatively rapid growth of tourism during the years of cruise ship
dominance, and the earlier years of air transport development (see Chapters V and
VI), it now stands to lose from the distance taper indicated above. That is, it now
faces greater inter-destinational competition which tends to erode its share of the
traffic to the Caribbean. There is some indication that this has already been
happening as seen below.

Examination of the data in Table IV-7 reveals that excepting for two years
(1969 and 1970) of moderate decline, Jamaica's share of traffic to the Caribbean
increased annually over the period 1964-1974. However, since then, its share has
steadily declined from its highest level of 11.6 percent (in 1974) to 6.7 percent in
1980. The share of traffic lost by Jamaica has been distributed over several other
islands, but it is of interest to note that Haiti and particularly Barbados which are
more distant than Jamaica from the main source of tourists (that is, North
Ameriea), have both shown steady gains in the percentage of tourist traffic
received since 1974. In addition, Trinidad and Grenada, two other relatively distant

islands have both experienced overall increases in their shares since 1974.




TABLE IV-6

TOURIST ARRIVALS IN SELECTED CARIBBEAN COUNTRIES, 1960-1980

Countries and Number of Arrivals

Bahamas Barbados Bermuda Grenada Haiti Jamaica Puerto Rico Trinidad Total

Year (Thousands of Arrivals)

1960 305.6 35.5 111.3 6.8 79.3 80.4 540.4 73.8 1233.1
1961 314.1 37.1 123.6 7.9 91.3 76.0 667.1 70.6 1387.7
1962 336.0 44.3 133.3 9.0 17.2 78.5 796.2 70.4 1484.9
1963 398.7 50.6 141.6 10.4 46.8 80.9 925.9 72.0 1726.9
1964 399.9 57.6 189.0 12.0 19.4 97.3 1072.0 93.1 1940.3
1965 720.4 68.4 187.3 13.8 20.6 160.3 1254.3 59.2 2484.3
1966 822.3 79.1 210.6 18.1 12.4 209.5 1367.2 67.7 2786.9
1967 915.3 91.6 237.2 20.5 15.0 213.3 809.4 79.0 2381.3
1968 1072.2 115.7 267.4 23.2 18.2 258.2 946.5 91.7 2793.1
1969 1332.4 131.9 281.0 29.6 21.9 277.8 1007.4 95.6 3177.6
1970 1298.3 147.2 302.8 30.4 26.6 295.2 1121.3 99.4 3321.2
1971 1396.6 163.4 319.3 30.8 32.2 340.0 1208.6 105.4 3596.3
1972 1443.4 184.4 343.2 31.6 67.6 365.3 1349.5 114.6 3899.6
1973 976.8 198.6 369.0 32.5 43.0 373.4 1398.3 125.6 3517.2
1974 929.2 210.8 511.4 14.7 47.6 433.0 1441.0 129.0 3716.7
1975 903.1 221.6 511.4 21.1 79.2 395.8 1339.1 132.6 3603.9
1976 939.9 224.3 558.9 24.5 85.9 327.7 1298.7 158.7 3618.6
1977 965.4 268.8 572.9 28.5 95.0 310.6 1474.3 167.2 3882.7
1978 1176.1 316.3 551.5 32.3 112.0 343.4 1662.0 190.0 4383.6
1979 1311.4 371.9 565.3 36.5 132.2 374.1 1878.1 216.6 4886.1
1980 1455.6 437.4 579.4 41.2 155.9 359.3 2122.2 244.8 5395.8
Source: United Nations, Statistical Yearbook (Various Issues); National Planning Agency, Economic and Social Survey of

Jamaiea (Various Issues); Reports of the Islands' Tourist Boards;

and estimates made by author.




TABLE IV-7

PERCENTAGE DISTRIBUTION OF TOURIST ARRIVALS IN
CARIBBEAN COUNTRIES, 1960-1980

Countries and Percent of Arrivals

Bahamas Puerto Rico Total®
Year
1960 24.8 2.9 9.0 0.6 6.4 6.5 .8 6.0 100
1961 22.6 2.7 8.9 0.6 6.6 5.5 .1 5.1 100
1962 22.6 3.0 9.0 0.6 1.2 5.2 .6 4.7 100
1963 23.1 2.9 8.2 0.6 2.7 4.7 .6 4.2 100
1964 20.6 3.0 9.7 0.6 1.0 5.0 .2 4.8 100
1965 29.0 2.8 7.5 0.6 1.0 6.4 .5 2.4 100
1966 29.5 2.8 7.6 0.6 0.4 7.5 .1 2.4 100
1967 38.4 3.8 10.0 0.9 1.0 8.9 .0 3.3 100
1968 38.4 4.1 9.6 0.8 0.7 9.2 .9 3.3 100
1969 41.9 4.2 8.8 0.9 0.7 8.7 .7 3.0 100
1970 39.1 4.4 9.1 0.9 0.8 8.8 .8 3.0 100
1971 38.8 4.5 8.9 0.9 0.9 9.4 .6 2.9 100
1972 37.0 4.7 8.8 0.8 1.7 9.4 .6 2.9 100
1973 27.8 5.6 10.5 0.9 1.2 10.6 .8 3.6 100
1974 25.0 5.7 13.8 0.4 1.3 11.6 .8 3.5 100
1975 25.1 6.1 14.2 0.6 2.2 11.0 3.7 100
1976 26.0 6.2 15.4 0.7 2.4 9.0 4.4 100
1977 24.9 6.9 14.8 0.7 2.4 8.0 4.3 100
1978 26.8 7.2 12.6 0.7 2.6 7.8 4.3 100
1979 26.8 7.6 11.6 0.7 2.7 7.6 4.4 100
1980 27.0 8.1 10.7 0.8 2.9 6.7 4.5 100
Source: Table IV-6
Note: @percentages may not add up to 100 because of rounding.
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CHAPTER IV
NOTES

Capital-output ratios of the industry have risen from about 0.60 during the
pre-jet era (1950) to about 1.0 in recent years among firms that operate
mostly jet aireraft. Also, the difference in the absolute cost of piston-engine
aireraft and jet aireraft is quite large. For instance, while the Boeing 707 is
approximately four times as productive as the DC-7, the former has a capital
requirement of about twenty-five times that of the latter. See Mahlon R.
Straszheim, op. cit., pp. 101 and 104.

Jamaica entered into a 1968 agreement whereby her national airline - Air
Jamaica would receive assistance from Air Canada according to the following
terms.

Common stock equivalent to $1 million Canadian to be purchased 60
percent by the Government of Jamaica, and 40 percent by Air Canada.

Redeemable preferred stock equivalent to a maximum of $8 million
Canadian to be purchased by Air Canada to the extent required for the
acquisition of equipment. The Government of Jamaica will purchase
this stoek from Air Canada over a period of 10 years at a premium
equivalent to 7 3/4 percent per annum.

In addition, initial managerial and technical assistance was to be provided to
Air Jamaica by Air Canada. See Air Canada, Annual Report 1968, p. 20.

Mahlon R. Straszheim, op. cit., p. 72.

Such exelusion may be based on political or other noneconomic grounds. For
instance, differences in the political ideology of the two nations may preclude
a bilateral air transport agreement between them.

Fifth freedom privileges permit a carrier leaving its own country - country A,
and destined for country D, to put down and pick up passengers in "inter-
mediate" countries B and C. Similarly, on its return home, it may transport
passengers on any leg of the route whether or not they are destined for its
country. The carrier of country D would be afforded comparable privilege to
transport passengers on intermediate route segments. However, the
execution of fifth freedom privileges necessitate negotiations with inter-
mediate countries such as B and C. These countries in the economie interest
of their own carriers may grant only limited access to fifth freedom traffic,
and this could inhibit traffic growth for several reasons. For instance, the
restrietion or elimination of intermediate stops and fifth freedom traffic may
necessitate nonstop flights between the country of origin and the country of
destination. Although this may have appeal to passengers, and cost appeal to
airlines, on long-haul routes of low traffic density the number of passengers
demanding this service might be so small as to give rise to large "excess
capacity" of aireraft and/or the unavailability of frequent flights. Passengers
requiring air transportation between such infrequent flights may have to
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resort to service characterized by a change of earrier on each segment of the
route where the carriers of each pair of countries involved would be
operating. This transfer from one carrier to another could have a negative
impact on demand and limit the flow of traffic between the two countries at

the ends of the route.
Mahlon R. Straszheim, op. cit., pp. 35-36.

passengers carried by the airlines would be a preferred measure, but the
available data at this writing do not permit the use of that measure. The
available passenger data are aggregated by regions; similarly data on pas-
sengers carried by individual airlines are available for all of their operations
as opposed to operation on specific routes.

R. H. Donnelley Corporation, Official Airline Guide (Oakbrook, Ilinois),
December 1981.

Given the price-elastic character of the tourist demand for air transport
observed earlier, this increase in fares by the large airline could be expected
to deerease its total revenue. But this would only happen if the fare increase
caused a proportionately larger decrease in the number of seats sold by this
airline. However, this is not likely, for the large airline would now have the
entire market to itself, so that despite its higher price it will be able to piek
up some of the traffic lost by the smaller airline which has been squeezed out
of the market. It is therefore possible that traffic volume to the large airline
could increase although it declines for that particular market.

Recall the earlier discussion that excepting for bilateral arrangements entry
is relatively easy.

See Mahlon R. Straszheim, op. cit., pp. 141-149 and H. Peter Gray, 0p. cit.,
pp. 179-193.

For an example of the pro-regulation arguments see Stephen Wheateroft, Air
Transport Policy, Michael Joseph Ltd., London, 1964, pp. 80-85. Opposing
arguments are presented in Mahlon R. Straszheim, op. cit., pp. 195-196, and
K. G. J. Pillai, The Air Net, Grossman Publishers, New York, 1969, pp. 36-38.

For a diseussion of the methods used, see K. G. J. Pillai, op. cit., Chapter 10.
Ibid, pp. 170-175.

Cf. H. Peter Gray, International Travel-International Trade, D. C. Heath and
Company, Lexington, Massachusetts, 1970, p. 191.

See for example Brian A. Cooke, Tourism and Air Transport, 4th ITA (Inter-
national Air Transport), International Symposium, Paris, November 1970, p.
19, and Stephen Wheateroft, op. eit., p. 33.

International Civil Aviation Organization, Inclusive Tour Services in Inter-
national Air Transport, Document 8244-AT/717, p. 10.

Ibid., pp. 14-18.

- TIT— T T




86

Derived from data given by The Jamaican Tourist Board, Travel Statistics—
Jamaica, 1967 (mimeographed).

K. G. J. Pillai, op. cit., p. 166.

As an example take the New York-Jamaica economy fare which is only about
50 percent of the New York-London economy fare for the same time limit.

See The Dun and Bradstreet Corporation, Official Airline Guide, North
American Edition, November 1, 1983.
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CHAPTER V

THE FUTURE GROWTH OF AIR TRAFFIC TO JAMAICA

The last three chapters examined factors which have contributed to the past

growth of air traffic to Jamaica. Using the analysis and the findings of those

chapters, this chapter will investigate the future growth of tourist traffie to da-

maica, and some of the developments responsible for the projected growth trend.

The Framework

The technique employed by this study involves forecasting the future develop-

ment of the independent variables ineluded in the demand model of Chapter III (see

Equation I11-1), then using the projected values of these variables to forecast the

dependent variable. The projected values of the independent variables were

derived through simple trend projection (of real disposable income and real air

fare); therefore in interpreting the results of the final forecast the usual caveat

polation should be heeded.

regarding the limitations and danger of such simple extra

Further details are provided below.

A plot of the data for real disposable income per capita and real air fare over

the study period (see Chapter 1), together with freehand sketch lines was used

initially to approximate the trend of these two variables. Real per capita

disposable income has been rising steadily over time and correspondingly the sketch

line for that variable reflects a consistent upward linear trend. On the other hand,

air fare has undergone some fluctuations with the line of best fit to the data

approximating a second-degree parobola that declines to a turning point then rises.

Given the above observations, a linear trend equation for income and a quad-

ratic trend equation for air fare will be employed below. These equations are of
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the following forms:

Y, =b, +bX (v-1)
and Y, =by +byX +b,X° (V-2)
The corresponding estimating equations fitted by means of the least squares tech-
‘:nique will be presented below.

The projected trend values of the independent variables thus derived were
compared with the values of those variables in 1981 (the most recent year included
in this study), in order to estimate their annual percentage rates of growth over the
‘f’orecast period. These percentages were then substituted into the estimating
demand equation of Chapter Il to derive the forecasted rate of growth of the
dependent variable. That is, in terms of Equation ITI-2 the projected rate of growth
of traffic is estimated by the equation:

dlog T =2.2266 dlog Y - 1.4723 d log P (V-3)
where d log Y and d log P are the projected percentage rates of growth of real
disposable income per capita and real air fare respectively.

Two forecasts of different time frames will be offered below. One is for a
five-year period ending in 1986 and may be considered and "intermediate" term
forecast; the other is long-term and covers a ten-year period ending in 1991. Given
the underlying assumption of simple trend extrapolation that the pattern identified
will continue in the future, and given the increasing risk as values of the
independent variables are projected further into the future, the ten-year forecast

should be regarded as only very tentative and should be revised later if future

developments so dictate.

Results of the Analysis

Following the procedure outlined above, the trend equations for disposable

income per capita and for air fare were fitted to produce the following:
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fyc - 3616.72 + 49.11X (V-4)

p =255 - 2.2459X + 0.0789X2 (V-5)
whef’e Yc and P o are trend values for income and fare respectively, and X is a time

" iable measured in years. 1In order to get some indication of the predictive
ﬂity of these two trend equations, annual trend values of income and fare were
’o‘m’puted and ecompared with their corresponding historical values, (see Tables V-1
and V-2, and Figures V-1 and V-2). In both instances these equations produced
. eﬁd values that are on the average less than one percent above the actual values.
e mean percentage error is only 0.06 percent in the case of income and 0.83
ercent for the air fare comparisons, (Tables V-1 and V-2).

The trend equation for income produced trend values of $5139 in 1986 and
- $5630 in 1991 for disposable income per capita. These values correspond to annual
g{fythh rates of 2.02 percent from 1981 to 1986, and 1.93 percent from 1981 to
‘11991. The 95 percent confidence intervals for these growth rates are: 1.34%
A 2.02% 4 2.69% and 1.60% £ 1.93% < 2.26%.

Similarly, the trend equation for fare produced trend values of $261.20 in
1986 and $295.60 in 1991 for air fare. The corresponding annual growth rates are
1.48 percent between 1981 and 1986, and 1.99 percent between 1981 and 1991. The
95 percent confidence intervals for these growth rates are: -0.80% £ 1.48%
< 3.76%, and 0.85% £ 1.99% < 3.13%. These results are summarized in Table V-
3.

The substitution of these growth rates of income and air fare into Equation V-
3 indicates that traffic will grow at annual rates of 2.32 percent to 1986 and 1.37
percent to 1991. That is with income increasing at 2.02 percent and air fare
increasing at 1.48 percent per year, the growth rate of traffic between 1981 and
1986 would be:

dlog T = 2.2266 (2.02) - 1.4723 (1.48) = 2.32% (v-6)




TABLE V-1

ACTUAL AND TREND VALUES OF REAL DISPOSABLE INCOME
PER CAPITA IN NORTH AMERICA, 1960-1981.

Income

Actual Predicted Residual Percentage
(1972 Dollars) Error

2614 2585 +1.11
2637 2684 -1.78
2708 2782 -2.73
2764 2880 -4.20
2916 2978 -2.13
3112 3076 +1.16
3236 3175 +1.88
3326 3273 +1.59
3421 3371 +1.46
3482 3469 +0.37
3577 3568 +0.25
3675 3666 +0.24
3809 3764 +1.18
4036 3862 +4.31
3965 3960 +0.13
4016 4059 -1.07
4129 4156 -0.65
4270 4254 +0.37
4430 4353 +1.74
4473 4452 +0.47
4454 4550 -2.16
4518 4648 -2.88

Table III-1 and Equation V-1.

eSS
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TABLE V-2

ACTUAL AND TREND VALUES OF AIR FARE TO JAMAICA,
WEST INDIES FROM NORTH AMERICA,* 1960-1981.

Air Fare
_Year Actual Predicted Residual Percentage
(1972 Dollars) Error
1960 285 336.95 -51.95 -18.22
1961 296 326.15 -30.15 -10.18
1962 306 315.98 - 9.98 - 3.26
- 1963 437 306.44 +130.56 +29.75
1964 297 297.53 - 0.53 - 0.18
1965 292 289.24 + 2.76 + 0.94
1966 284 281.60 + 2.40 + 0.84
1967 2717 274.59 + 2.41 + 0.87
1968 266 268.20 - 2.20 - 0.83
1969 254 262.45 - 8.45 - 3.33
1970 251 257.32 - 6.32 - 2.52
1971 246 252.83 - 6.83 - 2.78
1972 250 248.97 +1.03 + 0.41
1973 244 245.74 -1.74 - 0.71
1974 227 243.15 -16.15 - 7.11
1975 225 241.18 -16.18 - 7.19
1976 230 239.85 - 9.85 - 4.28
1977 234 239.13 - 5.13 - 2.19
1978 239 239.06 - 0.06 - 0.02
1979 244 239.62 + 4.38 +1.79
1980 251 240, 82 +10.18 + 4.06
1981 258 242.63 +15.37 + 5.96
Source: Table II-1 and Equation V-2.

*See explanation in Chapter 1.




FIGURE V-1

ACTUAL AND TREND VALUES OF REAL
DISPOSABLE INCOME PER CAPITA
IN NORTH AMERICA
1960-1981
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FIGURE V-2

ACTUAL AND TREND VALUES OF AIR
FARE TO JAMAICA, WEST INDIES
FROM NORTH AMERICA
1960-1981.
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TABLE V-3

PROJECTED RATES OF GROWTH OF REAL DISPOSABLE
INCOME PER CAPITA AND REAL AIR FARE, NORTH
AMERICAN TRAFFIC TO JAMAICA, 1981-1991.

Annual Percentage Growth Rate

959% Confidence Limits

period Variable Estimated

| —

1981-86 Income 2.02 1.34; 2.69
1981-86 Fare 1.48 -0.80; 3.76
1981-91 Income 1.93 1.60; 2.25
1981-91 Fare 1.99 0.85; 3.13

S

Source: Calculations made by the writer.

s S S = B
= SRR R A
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imilarly, for the period 1981 to 1991, the rate of growth of traffic would be:

dlog T =2.2266 (1.93) - 1.4723 (1.99) = 1.37% (v-7)
In addition to these estimates, other probable growth rates of traffic can be

yed by assuming various combinations of rates of growth of income and air fare

deri
included in the 95 percent confidence intervals for these two independent variables.

For illustrative purposes, different combinations of the limits of the rates of

growth of income and air fare were derived and are designated as cases A through

D in Table V-4.

It should be noted that the largest impact (negative or positive) on the growth

rate of traffic would result from combining the lower limit of income with the

upper limit of air fare growth rates and vice versa. This is so because the growth

rates of income and traffic are directly related while the relationship between air

fare and traffic is inverse. Thus the lowest growth rate of income combined with

the highest growth rate of air fare would generate the lowest growth rate of traffic

(Case A in Table V-4). Similarly, the highest rate for income combined with the

lowest rate for air fare would result in the highest rate of growth of traffic (Case

B).

By contrast, less of an impact on traffic growth would result from the com-

bination of the two lower limits (Case C) or the two upper limits (Case D) of the

rates of growth of income and air fare; for in these instances the influence of these

two variables on traffic growth will tend to be offsetting. The combinations can be

interpretted in terms of what is likely to happen to traffic growth when the effect

of low relative increases (or decline) in real income is offset by low (declining) air

fare. Alternatively, they would indicate what the impact on traffic growth would

be if air fare increases at the high rate while the high growth of income is at the

same time serving as an offsetting influence.
As the cases in Table V-4 show, these combinations yield a range of growth

rates of traffic whose interpretation will become more relevant as the growth of
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scome and air fare move in the direction of the limits indicated. For instance, the

r;-end investigation in this study reveals that both income and fare are rising. It

would therefore be relevant to ask what would be the rate of growth of traffic if

these two independent variables were to increase at their maximum projected

rates. The answer to this question is provided by Case D in the table. Si'milarly, if

at some later date the trend in both income and fare were simultaneously reversed

_the relevant question could be answered by Case C. Should income growth move

towards its projected upper limit while air fare simultaneously approaches its

projected lower limit, the relevant question regarding traffic growth would be

answered by Case B, and so forth.
Examination of the data reveals that up to 1974 the "historical” (1960-1974)

annual growth rate of all air traffic to Jamaica was 12.5 percent. Since 1974 the

growth of traffic has fallen to make the historical (1960-1981) rate about 7.9

percent annually (Table VI-1). This will be called the "modified historical rate." As

the projections from this analysis indicate, and for other reasons which are offered

below, neither the historical nor the modified historical rate is likely to occur over
the period covered by the forecast. Therefore the application of such rates to the

years ahead (for example by policy-makers and planners) could be misleading since

they appear inconsistent with important recent developments (discussed below) in

the air transport industry.

It will be observed (see Table V-5) that at the historical rate the traffic

volume would be about 60.7 percent higher in 1986 and 283.4 percent higher in 1991

than at the projected rates; and even at the modified historical rate the traffic

volume would be 30.4 percent higher in 1986, and 86.7 percent higher in 1991 than

at the projected rates. Therefore, such disparities in anticipated traffie volume

suggest that Jamaica could experience large "excess capacity” in her tourist

facilities in the future if planning were done at the historical rate or even at the
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TABLE V-4

PROJECTED RATES OF GROWTH OF AIR TRAFFIC FROM
NORTH AMERICA TO JAMAICA BASED ON PROJECTED
GROWTH RATES OF REAL DISPOSABLE INCOME AND
REAL AIR FARE, 1981-1991.

Annual Percentage Growth

_ Period Case Income Fare Traffic

1981-86 A 1.34 3.76 -2.55
1981-86 B 2.69 -0.80 7.17
1981-86 C 1.34 -0.80 4.16
1981-86 D 2.69 3.76 0.45
1981-91 A 1.60 3.13 -1.05
1981-91 B 2.25 0.85 3.76
1981-91 C 1.60 0.85 2.31
1981-91 D 2.25 3.13 0.40
Source: Calculations made by the writer.

Note: The percentage under Income and Fare are the 95 percent

confidence limits of their projected rates of growth; see Table
V-3 and text.
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TABLE V-5

PREDICTED VOLUME OF AIR TRAFFIC FROM NORTH AMERICA
91, AT SELECTED ANNUAL

TO JAMAICA IN 1986 AND 19
GROWTH RATES.

.
Growth Rate Aijr Traffic

Description Magnitude 1986 1991
(Percent) (Number)
Historical™ 12.5 569197 1025712
Modified Historical® 7.90 461963 675639
projected” 2.32 354244
1.37 361905

Projectedc

Calculations made by the writer based on data in Tables III-1, and VI-
lysis in this chapter.

Source:
1, and earlier ana

Notes: agee text for explanation.

Drrhis is the projected rate to 1986; see text.

CThis is the projected rate to 1991; see text.




FIGURE V-3

PREDICTED VOLUME OF AIR TRAFFIC FROM NORTH
AMERICA TO JAMAICA AT SELECTED ANNUAL
GROWTH RATES.
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&ified historical rate instead of at the more conservative rates projected by this

5y, This is an important policy issue which will receive more attention later in

is study. Attention will now be turned to some possible reasons for the projected

ower growth rates indicated above.

Some Recent Developments

One important recent development in the air transport industry is the chang-

ng pattern of unit operating cost which was shown earlier to have important im-

plications for air fares and consequently traffic growth. As the evidence indicates

see Table II-11 and Figure [I-2) unit costs exhibited a downward trend up to 1969,

_then started to rise in 1970 and have since continued on an upward trend. It is this

ypward trend in cost that will help to dampen the growth of traffic. The main

contributors to this recently rising cost pattern were discussed in Chapter IL

With respect to future technological advance, the air transport industry faces

_ certain constraints which also have unfavorable cost implications. Technological

evolution in the industry has so far produced larger and faster aireraft whose cost

characteristics have the potential for fare reductions, and consequently the

generation of larger volumes of air traffic and tourism. While technological

advance may be expected to continue into the future, it is not likely to do so at the

same pace as it did during the last two decades and especially during the 1960's (see

Chapter I). Presumably, the rate of advance of technological innovation will

continue to subside as the economies of all the feasible configurations of aircraft

sizes and speeds are fully exploited. That is, the economies of scale associated with

larger and faster aireraft will reach their limit at some point beyond whieh it will

not be economical to build aireraft of larger sizes and faster speeds.

With respect to size, aireraft larger than the present jumbo jets could face

problems of lower load factors, and greater excess capacity than now prevail. This
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ould preclude the achievement of maximum economies associated with their large
ze. ~Another possible constraint on the size of aircraft is the dependence of
anufacturers and airlines on the cooperation of governments in providing

ircraft m
the necessary ground facilities including airports and the supporting infrastructure

to receive and dispatch larger aireraft and volumes of traffic. Unless the

availability of such complementary ground facilities is assured, development and

use of these aireraft would be seriously hampered even when their potential for

reducing unit cost has been established.

| Within the context of greater speeds, the supersonic transport (SST) must be

prought into focus. Despite its potential to achieve unit cost of operation

comparable to those of the jumbo and other subsonic jets, and its great time-saving

ability, there are some uncertainties which might forestall further development and

market adoption of this and similar types of aireraft. One such uncertainty is
public reaction to the soniec boom. Strong negative reaction to this could restriet
the use of such aireraft to certain routes (such as trans-oceanic) where the effect
of the boom on population would be minimized. Such restricted use will limit the
profitability of produeing the aircraft, and might not make its production
economically worthwhile. Further technological developments could perhaps result
in a reduction of the soniec boom, but the cost of this must be weighted against the
potential returns that such developments will generate.

Another possible problem is that despite the availability of capital for jet
financing observed earlier, such capital could become relatively scarce and expen-
sive with inereasing uncertainties about public acceptance and marketability of
newer aireraft technology. Presumably, private sponsorship of this technology is
motivated by its potential profitability. Where such technology is government
sponsored, the motivation might be more "political" (example national prestige),

but even then the economic feasibility of such projects cannot (or should not) be

ignored. The large1 capital requirements and the resulting searcity and increased

o T SR
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cost of such capital could conceivably forestall future technological advance in the
ndustry, and consequently arrest the growth of international air tourism.

The strueture of the airline industry also has some implications for operating
cost and air fares. In examining this structure it was observed (Chapter IV) that
the bilateral process and the related potential for restrictive entry could result in
some inefficient airlines operating in the market. Inefficiency manifested in
relatively low productivity and high operating cost could motivate these airlines to
oppose fare reductions or seek higher fares through the industry's rate-making
machinery as they attempt to offset their relatively high costs. To the extent that
such fare negotiations contribute to downward rigidity in the level of air fares, the

result would be a stunted growth of air traffic.

Other factors with the potential for a negative impact on traffic growth can
be identified. Among these are continued high rates of inflation which reduce the
growth of real disposable incomes in the United States and Canada (the two major
suppliers of tourists to Jamaica). Based on the evidence given earlier with respect
to the income elasticity of demand for air transport, a reduction in the growth of
real disposable income would have a dampening effeet on tourist growth to
Jamaieca.

Within the context of inflation one must also consider price level changes in
the host country, and the cross-elasticity of demand with respect to goods and
services that are complementary to air transportation in the "eonsumption” of a
vaeation. Thus even if inflationary pressure eases in the home country such that
the growth of real disposable income increases, the demand for air transportation
may not inerease, for this will also be influenced by the price of accommodation,
food and other goods and services in the host country. For instance, exorbitant
prices in the tourist-host countries may dampen the responsiveness of potential
travelers to increases in their incomes or to reduction in air fares, in terms of their

demand for air transportation in particular markets.
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Some indication of price level changes in Jamaica relative to those in the
United States can be obtained from Table V-6. As those data indicate, the average

gnnual increase in the prices of consumer goods has been more than twice as fast in

amaica as in the United States. Since these goods typically account for a large
part of a vacation budget, continued rapid increase in their prices is likely to have
a negative impact on the future growth of air tourist traffic to Jamaica.

With higher air fares and higher prices in Jamaica, other vacation spots that
:‘a‘re natural (elimatie, scenery, ete.) competitors of Jamaica could conceivably
’ ",b'ecome more attractive to tourists thereby reducing the growth of traffic to
f:’J’amaica. Tourists for instance might seek some of the less popular Caribbean
yfdestinations where the tourist industry is not as well developed (or "commercial-

jzed™ as in Jamaica and where more modest tourist facilities (accomodation,

services, ete.) and relatively few users of these facilities make the destination cost

of a vacation there low in comparison to one in Jamaica. There is also the
possibility that with higher air fares Jamaica could lose some of its potential

visitors to other vacation places with ecomparable climate that are accessible by

relatively low-cost road transportation. For example, the North American tourist

whose preference is for a Jamaican vacation might in the presence of high air fares

settle for a substitute vacation in Florida, Mexico, or some other Central American

country that can be reached by his automobile.

it is also appropriate to recall the discussion in Chapter IV regarding the

effects of "distance taper" on the competitive position of Jamaica. There, some

evidence was provided to suggest that the distance taper with respect to airline

fare structures has resulted in inter-destination competition whieh has caused

Jamaica's share of traffic to the Caribbean to be declining in recent years. For
details see Tables IV-6 and IV-7.
It is conceivable that there will also be some developments that have some

positive influence on traffic growth. For instance, the availability of increased
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TABLE V-6

CHANGES IN THE UNITED STATES AND JAMAICAN
PRICE LEVELS, 1967-1981.

United Percent Percent
States Change Jamaican Change
Consumer Over Consumer Over
Price Previous Price Previous
Index Year Index Year
11967 100.0 100.0
1968 104.2 4.2 109.4 9.4
11969 109.8 5.4 116.2 6.2
1970 116.3 5.9 127.5 9.7
1971 121.3 4.3 136.0 6.7
1972 125.3 3.3 144.0 5.9
1973 133.1 6.2 171.6 19.2
1974 147.7 11.0 222.7 29.7
1975 161.2 9.1 264.8 18.9
1976 170.5 5.8 295.5 11.2
1977 181.5 6.5 329.2 11.4
1978 195.4 7.7 450.2 36.7
1979 217.4 11.3 520.0 15.5
1980 246.9 13.6 612.6 17.8
1981 272.4 10.3 689.2 12.5
Source: United States Department of Commerce, Survey of Current Business

(Various Issues); National Planning Agency, Economic and Social
Survey of Jamaica (Various Issues).
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ISUI'e time is one such possible influence. That is, people are likely to travel more

n and longer distances if they have more leisure time. But this presupposes

eased leisure is not achieved at the expense of a reduction in consumers'

money and real incomes, for this would tend to negate the effect of increased

leisure time on tourist travel.

Some positive impaet on growth is also likely to result from airlines' effort to

increase load factors through such means as advance purchase and other fare

concessions. Although charter and similar flight arrangements have so far not been

g major contributor to the number of tourist arrivals in Jamaica (see Chapter IV), it

is conceivable that with the rising cost of travel on scheduled flights, such special

arrangements could become a more important force in generating traffic to

Jamaica. For example, innovative travel promoters might seek to penetrate that

travel market with the use of "package tours" which may substantially reduce the

total cost of a vacation to Jamaica.

This could then put such a vacation within the reach of a larger number of

tourists many of whom would probably not have travelled even if the rise in

seheduled air fares were to cease or be reversed. Scheduled airlines may also seek

to modify routes and sehedules so as to perform more nonstop service which will

not only appeal to traffic but will help to reduce their operating cost. While these

factors may help to enhance traffic growth, they are not likely to be of sufficient

impaet to completely offset that of rising cost and the other negative traffic

growth factors discussed earlier. Therefore, the net result is likely to be a decline

in the growth rate of air traffic as forecasted earlier in this chapter.
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CHAPTER V
NOTES

The industry spent more than $20 billion on new flight equipment during the
decade of the 1960's, and was estimated to spend nearly $70 billion in the
1970's. About 50 percent more investment was needed to get a dollar of
revenue in 1970 than was the case in 1960. See International Air Transport
Association (The Airlines' Cost/Revenue Struggle), op. ¢it., p. 15.

See estimates in Chapter III for a 10-day vacation to an American tourist.
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THE ECONOMIC IMPACT OF
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The air transport developments and the resulting trends of international tour-
ism growth investigated in Part I have important economic implications for the

tourist host country. Presumably, that country's concern with the growth of air

tourism is based on the potential contribution of tourism to that nation's economy.

| 1t is therefore appropriate to investigate the framework within which this economic
potential of tourism can be determined.

Before undertaking that task (Chapter VII), an investigation will be made of
the change in the nature and magnitude of economie activity that the grbwth of air
trafﬁcv has brought about in the tourist industry of Jamaica. This is done in
Chapter VL. In Chapter VII the economic development potential of tourism is first

examined, then measurement of its economic impact is investigated. In doing so, &

methodology which has been employed by several studiés is briefly reviewed and

assessed. An alternative framework is then presented and applied.




CHAPTER VI
THE IMPACT OF AIR TRANSPORT ON THE

CHARACTER OF JAMAICAN TOURISM

In the preceding discussion the role of air transportation in the growth of

international tourism was investigated. Accompanying this growth have been some

important changes in the size and economic nature of the tourist industry in host

countries like Jamaica. For instance, the growth of "air tourism" has dictated

increased public and private investment in airports, infrastructure, hotels, and

bther tourist-related facilities.

This chapter will investigate how the growth of "air tourism" has transformed

the economic nature of the Jamaican tourist industry. This change will be

examined with respect to the demand and supply of tourist facilities. For purposes

of this analysis the term "tourist facilities" will be used as a collective label to

represent the various kinds of facilities at the point of destination. Included are

such facilities as accommodation, dining, recreation and transportation. Accomo-

dation is no doubt the most important of these and will therefore be the focus of

the analysis. Before undertaking the analysis, it is appropriate to briefly put things

in historical perspective.

Brief History of Jamaican Tourism

Tourism as it exists in Jamaica today, owes much of its nature and magnitude

to the air transpoft industry. The insular character of the country precludes

international travel by any mode except air or sea, and in recent years the bulk of

tourists to the island use air transportation (See Table VI-1). As indicated above,

this air traffic growth has changed the economiec character of tourism such that
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is industry now assumes a much more active economic role in that eountry than it
id earlier in its history.

prior to the Second World War, the cruise ship accounted for almost the

entire volume of tourist traffic to Jamaica. Primarily of United States origin

(there were also a few British and French vessels that toured the area), these ships

'would stay in port for a day or two while their passengers visited the cities and

S‘hbpped before returning on board for accommodation.1 Despite its introductory

role in acquainting tourists with the area, the cruise ship trade generated relatively
’1ii‘t‘t1e economic activity on the island. However, it can be said that it did set the
stage for a subsequently expanding tourist industry of much greater economic
significance.

Since World War II, and especially since the jet revolution of the late 1950's,
it has been the air rather than sea traffie that has predominated (Table VI—l),2 and
this change in traffic has given a new dimension to the eountry's tourist industry.
It should be noted here again that although the jet revolution has lost momentum i'n
recent years (Chapters II and V), it has implanted its impact on the nature of
Jamaican tourism, having transformed it from predominantly short-stay to long-
stay visitors with the related change in economic impact. The relatively long stay
(see evidence below) of the air transported tourist compared to that of his cruise
ship counterpart dictates the need for expanded tourist facilities and services on

the island. The economic significance of such expansion will be investigated later.

Elements of Demand for Tourist Facilities

Three indicators of demand reflect the magnitude of the demand3 for Ja-
maican tourist facilities in a tourist industry dominated by air transportation.
These are the number and growth of tourist arrivals, the length of time these

tourists stay, and their associated expenditures. These will be discussed in turn.
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TABLE VI-1

MODE OF TRAVEL OF TOURISTS ARRIVING
IN JAMAICA, 1956-1981.

Arrivals by Air Arrivals by Sea

. Year Number Percent Number Percent
1956 51,876 97.2 1,489 2.8
1957 59,739 97.4 1,567 2.6
1958 64,704 98.5 985 1.5
1959 71,530 98.9 796 1.1
1960 81,857 99.3 563 0.7
1961 75,517 99.4 456 0.6
1962 77,577 98.8 942 1.2
1963 80,394 99.3 567 0.7
1964 96,869 99.6 389 0.4
1965 159,619 99.6 641 0.4
1966 208,870 99.7 625 0.3
1967 212,278 99.5 1,067 0.5
1968 256,661 99.4 1,549 0.6
1969 276,929 99.7 833 0.3
1970 293,757 99.5 1,476 0.5
1971 338,625 99.6 1,360 0.4
1972 363,522 99.5 1,826 0.5
1973 371,182 99.4 2,241 0.6
1974 429,523 99.2 3,464 0.8
1975 393,830 99.5 1,979 0.5
1976 324,757 99.1 2,949 0.9
1977 308,409 99.3 2,174 0.7
1978 339,592 98.9 3,777 1.1
1979 370,782 99.1 3,367 0.9
1980 356,120 99.1 3,234 0.9
1981 406,355 98.8 4,815 1.2
Source: Annual Report of the Jamaican Tourist Board (Various Issues);

Travel Statisties-Jamaica, 1970, Jamaica Tourist Board, Kingston,
Jamaica, 1971; and Economic and Social Survey of Jamaica, Na-
tional Planning Ageney, Kingston, Jamaiea, (Various Issues).
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Table VI-2 shows the total number of tourists arriving in Jamaica since the

1ate 1950's, the period during which the use of jet aircraft became popular. The

g!'OWth of these arrivals parallel quite closely the growth of air traffic to the

island, for as shown previously, nearly all of those tourists travelled by air, (see

Table VI-1). This growth of tourist arrivals which if facilitated by air transporta-

tion has implications for the demand for tourist facilities in Jamaica. Since these

' air transported tourists are primarily long-stay tourists (to be explained below), the

demand for these facilities will increase as tourist arrivals increase. Thus the data

in Table VI-2 are indicative of the increase in demand4 for tourist facilities.

However, in measuring and interpreting this demand, those numbers alone are not

sufficiently illuminating. Therefore some other demand indicators must be

investigated.

One important change in the character of Jamaican tourism which air trans-

portation has induced is the length of time a tourist stays on the island. Unlike the

nshort stay” (less than 3 days) cruise ship tourist, the typical air transported tourist

is a "long stay" (three or more days) visitor. Thus with the growth of air traffic to

Jamaica, the proportion of long stay tourists has been inereasing while that of short

stay tourists has been declining correspondingly (Table VI-3).

The available data indicate that over the last six years the average length of

stay of tourists to Jamaica was about 6-8 days.5 This is far in excess of the one or

two days stay characteristie of cruise ship visitors. From the average length of

stay of tourists in the country can be computed the number of "tourist days," &

measure which supersedes nthe total number of tourists" to the country as far as

the demand for tourist facilities and general economic impact of tourism are

concerned. The concept of Mtourist days" takes into account both the number of

tourists and the length of stay. For instance, one tourist staying ten days would

give ten tourist days. On the other hand, it would take five short stay tourists
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TABLE VI-2

TOURIST ARRIVALS IN JAMAICA, 1958-1981

Year Number of Arrivals
1958 65,689
1959 72,326
1960 80,420
1961 75,973
1962 78,519
1963 80,961
1964 97,258
1965 160,260
1966 209,495
1967 213,345
1968 258,210
1969 277,762
1970 295,233
1971 339,985
1972 365,348
1973 373,423
1974 432,987
1975 395,809
1976 327,706
1977 310,583
1978 343,370
1979 ’ 374,149
1980 359,354
1981 411,170
Source: National Planning Agency, Economic and Social Survey of Jamaiea,

(Various Issues).
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sending two days each to produce the same ten tourist days. Thus the increased

roportions of long stay tourists indicated earlier suggest that the demand for

tourist facilities has been increasing much faster than the number of tourists

Sinee the long stay tourist will require more days (nights) of accommodation,

days of service, recreation, inland travel and so forth, he generates more economic

,acitivity than his short-stay counterpart. Such demand for instance will induce

investment in hotels, recreational facilities and infrastructure. Some evidence on

_ this investment can be more appropriately diseussed under the supply of tourist

_ facilities.

Closely related to length of stay is tourist expenditure—a third indicator of

the demand for tourist facilities. That is, ceteris paribus, the longer the stay, the

_ greater will be these expenditures on accommodation, food, recreation and

ehtertainment, local travel and so forth. It follows, therefore, that the relatively

long stay of the tourist who travels to Jamaica by air will generate much larger

tourist expenditures than the short stay of the cruise ship tourist.

The larger expenditure of the air travelled tourist is not only related to his

longer stay, but also the nature of his demand, so that even on a daily basis his

expenditures are still likely to be much greater than those of the cruise ship

tourist. For instance, it has been es‘cimated6 that accommodation and food account

for about 70 percent of tourist expenditures in the Caribbean. If the cruise ship

passenger has these needs met on board his vessel (as is likely to be the case), then

even if his other expenditures (on land) are identical to the non-accommodation,

nonfood expenditures of the ngir tourist,” this would mean that he spends only about

$30 for every $100 spent in the host country by the air transported tourist. Thus

the economic impact of the expenditure by the cruise ship tourist would also be

correspondingly low.




1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

TABLE VI-3

PERCENTAGE DISTRIBUTION OF LONG STA
STAY TOURIST ARRIVING IN JAMAICA, 1945-1980.
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Y AND SHORT

Long Stay Short Stay
(Percentages)
12 88
19 81
25 75
21 79
20 80
24 76
26 74
23 77
23 77
32 68
37 63
31 69
36 64
39 61
38 62
35 65
34 66
38 62
40 60
42 58
59 41
62 38
65 35
61 39
63 37
65 35
74 26
76 24
74 26
717 23
68 32
67 32
66 34
69 31
67 33
68 32

National Planning Agency,
(Various Issues);

Source:

Eeonomic and Social Survey of Jamaica

Travel Statisties - Jamaica, 1

Jones, Jr., Tourism as a

Tool for Economic Development,

970; and John Freeman
Ph.D.

dissertation, University of Florida, 1970, p. 220.
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Table VI-4 shows the amount tourists spent in Jamaica during the period
1960-1980. As the data indicates, tourist expenditures increased at an average
annual rate of about 8.0 percent over this period. When deflated, these expendi-
tures also showed similar rates of change. For instance, when the figures were
converted into constant 1967 dollars, the rate of increase in tourist expenditures
was 6.2 percent instead of the 8.0 percent increase in current dollars. It should be
noted that these expenditures have exhibited a pattern of growth7 similar to that
of air traffie to Jamaica over roughly the same period of time.

As the above discussion indicates, air transport has produced a type of Ja-
maican tourism that is characterized by a relatively rapid growth rate, longer
visitor stay, and greater expenditures than the cruise ship trade which was the
predominant type of tourism in the Caribbean area prior to the advent of jet tech-
nology in air transportation. As seen, the large numbers of tourists combined with
their relatively long stay generate large tourist expenditures which reflect the
growth of demand for tourist facilities in the area.

Given the observation that a longer stay has characterized the "air tourist"
relative to the "sea tourist,"” one might be tempted to identify the length of stay at
the point of destination as a determinant of the demand for tourist facilities there.
However, it can be argued that the length of stay will largely depend on the prices
of those facilities, and thus price becomes the more relevant determinant of
demand. Other determinants include the incomes of the tourists and the prices of

related goods or services—notably the price (cost) of air transportation to Jamaica.
One might expect that the lower their prices, the more tourist facilities will

be demanded, ceteris paribus. For instance, lower hotel rates might induce some

visitors to demand more accommodation (hotel nights) on a given vacation,8 and

thus increase the total amount of these facilities that they demand over a given

time period. Conversely, a rise in prices would tend to decrease the amount of
these facilities demanded per unit of time. The more price-conscious tourist who is

likely to be a relatively low income earner may be expeeted to be more sensitive to




TABLE VI-4

TOURIST EXPENDITURES IN JAMAICA
1960-1980

Tourist Expenditures
(U. S. $ millions)

1960 40.3
1961 40.9
1962 36.7
1963 37.8
1964 43.7
1965 65.0
1966 78.4
1967 79.8
1968 87.8
1969 93.5
1970 98.6
1971 116.3
1972 138.2
1973 148.3
1974 155.3
1975 149.7
1976 123.2
1977 104.5
1978 148.2
1979 194.3
1980 186.5

Source: National Planning Agency, Economic and Social Survey of Jamaica
(Various Issues).
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likely to be a relatively low income earner may be expected to be more sensitive to
such price changes than tourists in higher income groups. Therefore, as the

proportion of relatively low income tourists increases, one might also expect the

price elasticity of demand for tourist faecilities to get higher.9

It is fairly well established?

that the demand for foreign travel is income
elastic. This suggests that the demand for tourist facilities is also income elastie

since such travel will usually necessitate the use of these facilities whieh con-

stitute a major part of a vacation cost. Thus as more and more individuals in the

major tourist generating countries find that their real personal or family incomes
increase, the demand for tourist facilities in foreign countries by these income
earners will also increase so that at any price more will be demanded.

The rising of income and the demand elasticity that acecompanies it, also have
implications for the change in the economic status of the tourists received in
Jamaica. That is, with the increasing volume of tourism in the island there is also
a larger percentage of relatively low income tourists. This reinforces the nature of
the price elasticity of demand discussed above where it was suggested that this
category of tourists is likely to be more responsive to the pricing of tourist
facilities than its more opulently endowed counterpart, (see footnote 9). Given this
sensitivity to prices, the total revenue from the sale (or hire) of these facilities will
increase by charging lower rates thereby luring a greater volume of tourists from
the lower income brackets.

The prices of related goods or services will also affect the demand for tourist
facilities. Foremost among these is the price (cost) of transportation to and from
the place of vacation. Transportation and destination facilities (especially accom-
modation) can be considered complements in the "econsumption” of a vacation. Both
are necessary to make the vacation possible. Thus the price of one will affect the

demand for the other. For instance, a reduction in air fares between the United




119

States and Jamaica will ceteris paribus increase the amount of tourist accommoda-

tion demanded in Jamaica. Crude estimates11 made by this study produced nega-

tive cross elasticity coefficients which reflect the complementary relationship
between air transportation and accomodation indicated above.

Cross elasticity analysis is also relevant in examining the demand for substi-
tute tourist facilities. For instance, if the New York-Puerto Rico air fare, the New
York-Jamaieca air fare, tastes, preferences and other things remain constant while
hotel rates in Puerto Rico (r) increase by a certain percentage, one can determine
the relative change in the number of bed/nights demanded in Jamaica (j) during the
relevant time period. On the above assumptions, these facilities are substitutes if
a rise in (r) leads to a greater quantity of (j) demanded. Jamaica can then apply
such information in subsequent pricing poliey to promote or discourage the demand

for its tourist facilities depending on the goal sought.

The Supply of Tourist Facilities

The change in nature of Caribbean tourism has dictated certain changes in
the supply of tourist facilities, and this has implications for the factor combin-
ations and costs involved in the production of these facilities. In the days of the
cruise ship trade when little or no accommodation was demanded by the short stay
visitors, little investment in tourist facilities was required. At that time tourist
facilities on the islands consisted mainly of small retail outlets which were engaged
" in the sale of craft and other souvenir-type items. The capital requirements and
related fixed costs of supplying these items were relatively low.

With the growth of air traffic to the area and the relatively long stay associ-
ated with this kind of tourist (see discussion above), the supply of tourist facilities
has changed to ineclude an emphasis on accommodation. Table VI-5 shows the

growth of tourist accommodation in Jamaica over the relevant period. As these
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data indicate, available accommodation increased at an average (geometric) annual
rate of about 5.2 percent which was somewhat slower than both the "historical™ and
the "modified historical” rates of increase in air traffic to Jamaica over the same
period, (see Chapter V).

It is this growth of air traffic (and hence long stay tourists) relative to the
amount of available accommodation that stimulated the increases in accommoda-
tion indicated above. For instance, in 1969 the Jamaican Tourist Board estimated
that the number of potential tourists turned away for lack of space equalled the

12 By 1976 available acecommodation had

number who visited Jamaica at that time.
more than doubled, but it has since then been declining such that by 1980 it was
only 54.9 percent higher than in 1969 (see Table VI-5 and footnote number 19).

The growth of accommodation indicated above represents increased invest-
ment in these facilities which require relatively large amounts of capital and can
be indentified with large fixed costs compared to the facilities that characterized
the era of cruise ship dominance. This suggests a change in the ratio of inputs
(particularly capital and labor) used, and in the fixed-variable composition of the
costs of supplying these facilities.

It is not surprising that studies have shown that service industries

(which include tourism) exhibit a higher labor-capital ratio in production (1.39) than

all other activities (1.034), indicating that service activities are more labor

intensive than other activities.13 This difference in labor intensity is likely to be

amplified in the less developed countries where labor is abundant and ecapital
relatively scarce. However, as the tourist industry in these countries develops and
caters to visitors from the more advanced, relatively capital-abundant countries, a
larger proportion of capital may characterize the factor mix in the production of
tourist facilities by the less developed host countries. Such an input mix may, in

the face of general capital scarcity in these countries cause their tourist industry




TABLE VI-5

TOURIST ACCOMMODATION AVAILABLE IN JAMAICA
1960-1980

Increase Over Previous Year

Year Number of Beds Number Percent

1960 6,140 - -

1961 6,758 618 10.06
1962 7,471 713 10.55
1963 7,563 92 1.23
1964 7,657 94 1.24
1965 7,941 284 3.70
1966 8,250 309 3.89
1967 8,911 661 8.01
1968 9,616 705 7.91
1969 10,950 1334 13.87
1970 13,675 2725 24.88
1971 15,690 2015 14.73
1972 17,944 2254 14.36
1973 19,897 1953 10.88
1974 21,951 2054 10.32
1975 22,250 299 1.36
1976 23,942 1692 1.36
1977 20,774 -3168 -13.23
1978 17,880 -2894 -13.93
1979 17,186 - 694 - 3.88
1980 16,966 - 220 - 1.23

Source: National Planning Agency, Economic and Social Survey of
Jamaica (Various Issues).
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(despite its service character), to become more capital-intensive than the average

for all industries.14

This has implications for capital availability and the
opportunity cost of such capital, (see discussion below and in the next chapter).

The capital "burden" which such tourist facilities impose on the capital-de-
ficient developing countries is mitigated by the investment of expatriate firms in
these facilities (Chapter VII). Airlines for instance became involved in supplying
acecommodation in the Caribbean during the 1960's by constructing a number of
hotels through their hotel subsidiaries. The opening of a 176-room hotel in Ocho
Rios, Jamaica by the Hilton International Company is a case in point. This
company, a wholly-owned subsidiary of Trans World Airlines also opened hotels in

several other Caribbean islands. The hotel subsidiaries of Pan American Airways

and British Overseas Airways Corporation similarly involved themselves in these

islands.15 The opening of these hotels was apparently motivated by the airlines’

desire to ensure that the growth of air traffic and hence the demand for air
transportation was not arrested by a lack of accomodation at the tourists'
Caribbean destination.

Although such foreign investment eases the pressure on capital in developing
countries and releases limited domestic capital for alternative uses which may not
attract foreign capital, these countries need not be over-generous in the kinds of
incentives they offer to foreign investors. Accompanying such capital from abroad
are other factors in short supply in the host country (namely skilled labor and
management). In assessing the economic merits of foreign investment to the host
country one must therefore consider the extent to which payments to all these
imported factors are repatriated to their home country. This matter will be
further investigated in the next chapter.

The change in the factor mix in the direction of more capital-intensive tour-

ist activities also implies a change in the distribution of production costs between
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the fixed and the variable components. While one cannot equate capital with fixed

16 it is reasonable to suggest that as capital

costs and labor with variable costs,
intensity increases relative to labor intensity, the ratio of fixed to variable costs of
production also increases. Fixed costs have implications for the pricing poliey of
the tourist firm as will be seen later in this chapter.

It can be said that a competitive supply of tourist facilities characterizes the
Jamaican tourist market. The market supply is an aggregate of many firms each of
which can be considered a price taker. For although the number of firms (example
hotels) in any one region of the island (example Port Antonio, Ocho Rios, or
Montego Bay) approximates oligopoly, these regions are close enough geograph-
jcally (and otherwise) for their prices to be competitive.17 Further, not only intra-
island, but also inter-island competition must be considered, for pricing at any
resort will be influenced by pricing at proximate and competitive resorts. Having

examined changes in the demand and supply of tourist facilities, it is appropriate to

analyze the pricing of such facilities.

The Pricing of Tourist Faeilities

Given that the tourist industry is competitive in nature, the price of tourist
facilities will be determined by the interaction of the demand for, and the supply of
these facilities. Changes in demand and supply should in the absence of any
artificial restraints on prices bring about the price changes necessary to achieve
equilibrium. For instance, if demand increases while supply decreases or remains
unchanged, the price should rise by the amount necessary to bring demand and
supply into balance.

The direction and magnitude of the price change can be determined for the
different combinations of changes in demand and supply—for example, when

demand decreases and supply inereases simultaneously. In the case of Jamaica the
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predominant tendeney has been an increase in both demand and supply (rightward
Shift18 of these schedules) of tourist facilities over time.19 This implies that the
resulting price change could be either positive, negative, or zero depending on
whether the increase in demand is greater than, less than, or equal to the increase
in supply. Thus if prices are in fact competitively determined, the rise in price of
tourist facilities (as exemplified by higher hotel rates20) suggests that demand has
been increasing faster than supply in Jamaica as indicated in the preceding section.
Although demand and supply inerease over time, supply remains relatively
fixed while demand fluctuates in the "short run," such as between winter and sum-
mer. In Jamaica the demand for tourist facilities reaches its peak during the
winter months and falls off during the summer, SO that despite the long-run price
increases indicated above, there will be some short-run (seasonal) price decreases
as demand decreases in the face of unchanging short-run supply.

The fixity of this supply and the earlier observation linking these faeilities
with relatively high fixed costs suggest that the tourist firm will sell (rent) these
facilities for whatever they will bring provided that the revenue thus derived
exceeds the variable cost of operation. Thus hotels for instance, apply off-season
and other discriminatory pricing such as special group and individual rates in an
attempt to keep demand for their services at relatively high levels, thereby
reducing the amount of seasonal excess capacity that would normally develop with
peak season prices. Less excess capacity means lower average total cost, for the
average fixed cost component will decline as full capacity is approached.
Additionally, there may be some scale economies associated with the average
variable cost of catering to a larger number of guests as full capacity is
approached.

It is conceivable that off-season pricing eould serve to lower the general level

of prices for some tourist facilities. For instance, if lower prices are used to keep

e S T
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occupancy rate and profitability of hotel operation relatively high during the off-
season, then peak season prices could be reduced, since there would be less pressure
to use high peak season prices to help compensate for low profits or any losses
which may be realized during the off-season. In this case any emphasis on peak
season pricing should be more closely related to the need to use such pricing to

ration any scarcity of facilities whiech might develop at that time.

Outlook

The changes in Jamaican tourism that were discussed in the foregoing sec-
tions of this chapter re-introduce the question of the future trend of that country's
tourism. It is appropriate to recall the discussion in Chapter V econcerning possible
future developments in air transportation and air traffic. Given the tourist char-
acter of air traffic to Jamaica and the elasticity of demand associated with this
pleasure type of traffie (Chapter IIl), the future growth of Jamaican tourism will
depend largely on what happens to air fares.

Earlier in this study it was argued that increases rather than decreases in air
fares will be the pattern in the foreseeable future. Such increases will dampen the
growth of tourist traffic to Jamaica, thereby decreasing the demand for Jamaican
tourist faecilities. This means that (under the competitive setting suggested in the

previous section) acecommodation rates for instance would fall (relatively), and this

could conceivably induce a longer stay21 by those tourists who go to Jamaica.

Should this happen the total number of tourist-days and hence total tourist
expenditures in Jamaica over a given period need not decline despite a slowing
down of the growth rate of tourists to Jamaica. That is a smaller number of tour-
ists with a larger average length of stay can generate as much or more expendi-
tures than a larger number with a shorter length of stay.

The other possibility is that increases in air fares cut deeper into the vacation

budget and shorten the length of stay despite lower rates at the point of des-
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tination. With a fall in the growth rate of tourists to Jamaieca and a shorter
average length of stay, a decline in tourist expenditures and in the level of tourist
activity is assured. This is not to imply that such a decline would be necessarily
harmful to the Jamaican economy. This is an issue which publie policy should

resolve as will be seen later in this study.
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NOTES

R. J. Voyles, The Tourist Industry of the Caribbean Islands, University of
Miami Press, Coral Gables, Florida, 1956, and George E. Cumper, "Tourist
Expenditures in Jamaica 1958" in Social and Economic Studies, September
1959, pp. 287-310.

The available data on tourist arrivals in Jamaica do not show mode of travel
prior to 1956, but they do show the distribution of long-stay and short-stay
tourists. The predominance of short-stay tourists (see Table VI-3) suggests
that sea traffic (cruise passengers) predominated in those earlier years.

This is only a crude approximation of demand, the authentieity of which is
challengeable. That is, in a stricter sense these observations should be
treated as equilibrium observations, and as such there is an identification
problem involved in separating the demand changes. This is an econometrie
problem requiring separate study.

Subject to the earlier observation regarding the problem of identification.

Economic and Social Survey of Jamaiea (Various Issues).

H. Zinder and Associates, Inc., Future of Tourism in the Eastern Caribbean, a
report prepared under contract with the Agency for International Develop-
ment, and sponsored by the Regional Development Ageney, May 1969, pp. 38-
39.

Note however that up to 1974 expenditures did not grow quite as rapidly as
traffic (see Chapter V). This can be attributed to the change in the economic
status of tourists discussed below.

Given a vaeation of say two weeks duration, the tourist might decide to spend
for instance 7 or 10 or 12 days in Jamaica depending on hotel rates and other
prices.

That is, those potential travelers at the lower end of the income distribution
seale are likely to be more sensitive to price (fare) changes, because the price
of an (international) air trip is likely to constitute a relatively large part of
their budget. Thus a cut in fares may generate a proportionately larger
increase in air traffic and tourism among these consumers.

See for example, H. D. Davis, "Potentials for Tourism in Developing Coun-
tries," in Finance and Development, Quarterly No. 4, 1968, p. 36; J. B. Lans-
ing, Transportation and Economic Policy, The Free Press, New York, 1966, p.
309; and evidence in Chapter III of this study.

These estimates were derived by comparing the relative change in accomo-
dation demanded with the relative change in air fare over the same period.
Total accommodation demanded was caleulated by multiplying the number of
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air transported tourists by the average length of stay (given earlier in this
section) to get the number of bed/nights. Air fare data are given in Chapter
11

New Commonwealth, Volume 48, No. 1, January 1969, pp. 42-43; No. 2,
February 1969, pp. 22-23; and No. 3, March 1969, pp. 33-35.

H. Peter Gray, International Travel-International Trade, D. C. Heath and
Company, Lexington, Massachusetts, 1970, pp. 21-22.

bid., p. 22.

J. E. Hudson, Connections Between Airlines and Hotels, ITA (Institut Du
Transport Aerien) Study, 1969/4E.

Some labor might be considered "fixed." For instance, hotels usually maintain
a minimum crew of employees round the clock regardless of occupancy rate.

In this context competitive prices do not mean identical prices, for facilities
such as hotels will usually be characterized by some "produect" differentiation
(rather than homogeneity) which affords some discretion in prieing.

For instance, on the demand side there have been increases in the number of
(tourist) consumers of accommodation, and similarly, on the supply side there
have been increases in the number of suppliers as evidenced by the entry of
airlines into the hotel business.

This was true up to 1975 when tourist arrivals in Jamaica started to show a
decline. Recall also that since 1976 available accommodation has been
declining. This decline has been "due to the fact that a large number of hotel
rooms have been pre-empted for other purposes." See National Planning
Agency, Economie and Social Survey, Jamaica 1979, p. 13.5.




CHAPTER VI

THE ECONOMIC IMPACT OF TOURISM

In the preceding chapter it was shown how air transportation has transformed
the nature and magnitude of tourism in Jamaica. This chapter will further investi-
gate the economic significance of that change. Before turning attention to actual
measurement of its economic impaet, the potential contribution of international

tourism to economic development will be examined.

The Eeonomic Development Potential of International Tourism

Foreign Exchange and Balance of Payments

The potential of international tourism to earn foreign exchange and promote
a country's balance of payments position gives that industry particular appeal in
developing countries like Jamaiea. Increased foreign exchange earnings by the less
developed country facilitates more rapid capital accumulation which in turn
enhances its rate of economic growth. This is so because an increase in foreign
exchange receipts which is furnished by increased exports such as tourism will
make the developing country less dependent on foreign loans and grants, "since
exports are a form of saving,"l and therefore a rise in exports implies a rise in
saving. Increased saving gives rise to capital accumulation which promotes eco-
nomic development.

In Prebisch'sz line of thinking, this is just the type of result that is likely to
emanate from a country's emphasis on international tourism. Further, an industry
like tourism would exhibit superior performance over the export of primary
produets in that it would mitigate the secular trend towards the adverse terms of

trade facing the less developed countries. Briefly, Prebisch's argument is that the
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more economically advanced countries have both a relatively low income and price
elasticity of demand for the primary produets which the less developed countries
traditionally export. On the other hand, the less developed countries tend to
exhibit relatively high income elasticity of demand for the import of goods
manufactured by the more developed economies. In consequence, the less developed
countries tend to experience long-run deterioration in their terms of trade with
their more economically advanced trading partners.3
Although this argument is plausible, it has not been without challenge.4 A
survey of the pros and cons of Prebisch's thesis would carry this discussion deep
into the realms of international trade which is beyond the secope of this manuseript.
However, if his thesis is interpreted in terms of the need to develop industries
which have greater foreign exchange earning potentials than traditional primary
product industries, then international tourism does become an attractive alternati
ve. That is, with the demand for tourism by developed countries (such as the
United States and Canada) from the less developed countries (such as Jamaica)
being both income and price elastic,5 the terms of trade of the less developed
country would improve as its export of tourism becomes larger relative to its
export of primary products.6 But a note of caution should be added. That is, too
much optimism and consequent overemphasis on "new'" export industries might
endanger the optimum allocation of scarce resources in developing countries.
Tourism seems particularly vulnerable to this danger which will be discussed more
fully later in this study.

Turning now to what evidence is available on foreign exchange earnings by
developing economies, reference is made to Gray's7 observation. He cautiously
coneluded on the basis of one year's (1963) data, that the travel industry was not a

particularly impressive earner of net foreign exchange for these countries. Notable

exceptions were parts of Europe (Greece, Malta, Spain, Turkey, and Yugoslavia),
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the Caribbean, and Latin America (including Mexico) where net foreign exchange
was observed to show substantial gains.8

Some evidence is available on the contribution that tourism makes to the
palance of payments position of Jamaica. An examination of that country's current
aecount for the last fifteen years reveals that foreign travel has been the largest
positive contributor to that aceount. Over those years the contribution of foreign
travel was on the average about 4.7 times as large as that of private transfer
paymentsg-—the second largest net contributor to that accoun’c.10

In developing economies like that of Jamaica, there tends to be persistent
deficits in the current account.11 This is largely explained by the fact that pri-
mary products which constitute their major exports are subject to the built-in
rigidities of the international agreements through which they are marketed, while
capital and other manufactured goods are imported at prices which are always
increasing.12 Tourism is therefore attributed a major role in mitigating the defi-
cits of the current account and thus promoting a more favorable balance of
payments position.

The relative importance of international tourism in the balance of payments
of the Jamaican economy is further exemplified by the information given in Table
VI-1. It will be observed that on the average (over the years 1966-1980) tourism
accounted for 15.5 percent of the total receipts on the current account, 16.5 per-
cent of the export of goods and services, and 26.2 percent of the export of mer-
chandise. Some earlier evidence13 indicates that these percentages for Jamaica
are high compared to many other developing countries, thereby suggesting that
Jamaica ranks high on the list of countries for whom international tourism con-
stitutes a major credit item on their balance of payments. Attention should
however be called to the recent trend in these percentages (Table VII-1) which

reflects the declining growth of tourism to Jamaica discussed earlier.
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TABLE VII-1

TOURISM VS. OTHER CREDIT CONTRIBUTORS TO THE
BALANCE OF PAYMENTS OF THE JAMAICAN
ECONOMY, 1966-1980

Receipts from Tourism as a Percentage of:

Total Receipts on Exports of Exports of
Year Current Account Goods & Services Merchandise
1966 19.15 20.24 34.34
1967 19.11 20.15 34.94
1968 21.52 22.55 39.20
1969 18.51 19.44 32.03
1970 16.63 17.72 27.92
1971 18.10 19.53 31.73
1972 19.41 21.35 35.68
1973 17.84 19.67 32.41
1974 13.03 13.93 : 19.74
1975 10.64 11.43 15.85
1976 10.51 11.39 16.64
1977 9.45 11.03 13.89
1978 11.97 12.27 18.31
1979 13.07 13.84 20.41
1980 12.83 13.19 19.38
Source: Computed from National Planning Agency, Economic and

Social Survey of Jamaica, Government Printery, Kingston,
Jamaiea, (Various Issues). ‘
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The contribution of international tourism to the balance of payments position
of Jamaica as well as other developing economies would have been greater in the
_ absence of leakages on the importation of goods, equipment, and services demanded
by the tourist industry. The major imported items of consumption (and
investment), the payment of interest and profits on needed foreign capital (as for
hotel construction), and the cost of development programs (advertising and
promotion) abroad, all constitute a drain of foreign exhenage earned through inter-
national tourism.

In the case of Jamaica such a drain accounts for import leakages of about 35
percent14 of the receipts from international tourism. It is for this reason that net
foreign exchange and net balance of payments effects should be emphasized. The
optimistic promoter of tourism seems too often inclined to use gross tourist
expenditures when referring to the economic contribution and potentials of this
industry.

Efforts to lower the "import content" of tourism through import substitution
could enhance the net foreign exchange earnings and balance of payments position
of these economies. However, the relatively high percentages indicated above
should not be interpreted to mean that tourism should necessarily receive increased
emphasis or even as much emphasis as it has been receiving. This is a matter for
publie policy to decide. That is, poliey should consider the opportunity cost of the
resources allocated to the generation of such foreign exchange earnings, and decide
whether the benefits to local residents would be greater if these resources were
allocated to alternative uses. The next chapter discusses policy issues in greater
details.

Diversification

The potential eontribution of tourism to the economic diversification of the

developing country also deserves attention. Diversification has been frequently
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prescribed to help promote economic development. Its case is founded on its
potential ability to stabilize and/or generate income. As an income stabilizer,
diversification spreads economic aectivity over various lines of endeavor so that
adverse economic circumstances in any one line may be absorbed or at least miti-
gated by activity in the other sectors of the economy. That is, diversification
advocates the simple expedient of "not putting all of one's eggs in the same bas-
ket." Like other income generators, diversification can give rise to new production
thereby activating idle resources (both human and nonhuman) and thus increasing
per capita productivity.

Diversification that includes some emphasis on tourism has some merit as
‘both an income stabilizer and an income generator. Despite its seasonal character,
tourism contributes to income stability to the extent that it relaxes the dependence
on any one sector. This is particularly relevant to the Caribbean area where
tourism has helped to relieve the economy of its one-time heavy dependence on a
single crop—sugar which has been vulnerable to production hazards, large price
fluctuations, and competition from other sources of sugar production developed
around the world.

In the area of income generation, tourism stimulates expenditures (visitor,
private business, public, ete.) which have a "multiplier effect."15 Through these
expenditures tourism draws on the labor forece thereby activating idle resources and
alleviating the chronic unemployment problem characteristic of developing
countries like Jamaica. In this context must also be seen the potential backward
linkages associated with tourism. That is, other industries in responding to the
demands made on them by tourism tend to increase their economie activity and
thus the amount of employment and income they generate. For instance, agricul-
ture producing larger quantities and better quality of food and raw materials, and

industries ineluding construction, manufacturing, furniture, and handieraft may all

develop with the tourist trade. Some indication of these backward linkages and the
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overall employment contribution of tourism to the Jamaican economy is given
below.

Tourism may also be seen as an alternative or supplement to industrialization
which orthodox theory advocates as an economic development strategy. While
| industrialization helps to stabilize and generate income and employment, tourism
may go one step further by providing badly needed foreign exchange which other
’ industries are less capable of earning. This seems particularly likely if the produects
of industrialization are mainly for domestic consumption, and have little or no
ability to substitute imported goods. The foreign exchange earned by international
tourism can be used to acquire the capital goods necessary to speed up the
development process.

Too great an emphasis on tourism could however defeat the goal of economie
diversification which tourism is intended to foster. That is, such an emphasis would
merely shift the economy's dependence unto this industry instead of helping to
distribute the risk over alternative economie endeavors. Thus in order to be effec-
tive as a means of diversification, tourism should supplement rather than replace
other industries. Moreover, despite its potential as an alternative which helps to
diversify the economy, tourism would be receiving unwarranted emphasis if
opportunity costs suggest that there are superior alternatives to which such
emphasis should be directed.

_ Employment

Given the service-oriented character of tourism and the chronically high rate
of unemployment16 in Jamaica, it is appropriate to investigate the employment
_contribution of tourism to that economy. Precise determination of the total
amount of employment generated by tourism is a tall order, since much of this
employment is indireet. Any estimate of the contribution of tourism to

employment is therefore questionable.
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Table VII-2 shows the number of employees in tourism as a percent of the

labor force. It will be observed that excepting for the four most recent years, this
percentage generally tended to increase over most of the period, thereby
suggesting that tourism has become more important as an employment generator in
the Jamaican economy.17 This can be interpreted as a reflection of the change in
the nature of Jamaican tourisfn discussed in the preceding chapter. That is, with
the growth of air traffic relative to sea traffie, and the longer stay of the air
transported tourist, relatively more employment is generated in the provision of
goods and services required by the longer staying tourist.

The employment impact of tourism will be disseminated in the economy in
accordance with the backward linkages to other industries indicated above. Some
indication of the nature of these backward linkages is given by the pattern of
tourist spending in the Caribbean, (see Table VII-3). As these data indicate, there
is potentially strong backward linkage to the agricultural and construction
industries given the expenditures on food and aecommodation.18 However, in the
case of Jamaica these linkages are weakened by the high import content of
Jamaican tourism indicated earlier.

One of the merits elaimedlg for the backward linkages associated with
tourism is that these linkages "are readily adaptable to labor-intensive technology
and are therefore employment-creating and capital-saving." This raises the related
question of the labor iﬁtensiveness of tourism. Advocates of an expanded tourist
industry seem frequently inclined to impute a highly labor-intensive character to
tourism, thereby suggesting its importance in labor surplus economies like Jamaica.
But such advocates tend to overlook the capital required to generate those jobs.
Hotels and the related infrastructure account for a major share of that
capital requirement. For instance, it was estimatedzo that it took about $20,000 of

capital to generate one hotel job in Puerto Rico. While this capital requirement
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TABLE VII-2

ESTIMATED PROPORTION OF THE LABOR FORCE
EMPLOYED IN TOURISM, JAMAICA, 1960-1980.

1 (2) (3) (4) (5)
Year Population Labor Estimated Numberb (4) as a
Force of Employees in % of (3)
Tourism
1960 1,628,200 651,280 9,210 1.4
1961 1,633,400 653,360 10,136 1.6
1962 1,659,800 663,920 11,208 1.7
1963 1,696,500 678,600 11,346 1.7
1964 1,762,000 704,800 11,034 1.6
1965 1,811,000 724,400 11,910 1.6-
1966 1,859,000 743,600 12,376 1.7
1967 1,893,000 757,200 13,368 1.8
1968 1,923,000 769,200 14,424 1.9
1969 1,863,700 754,480 16,424 2.2
1970 1,890,700 756,280 20,514 2.7
1971 1,911,400 764,560 23,535 3.1
1972 1,953,500 781,400 26,916 3.4
1973 1,990,900 796,360 29,847 3.7
1974 2,025,000 810,000 32,928 4.0
1975 2,060,300 824,120 33,375 4.0
1976 2,084,500 833,800 35,913 4.3
1977 2,109,400 843,760 31,161 3.7
1978 2,137,300 854,920 26,820 3.1
1979 2,160,900 864,360 25,779 3.0
1980 2,187,900 875,160 25,449 2.9

Computed from National Planning Agency, Economic and Social Survey
of Jamaica (Various Issues), Government Printery, Kingston, Jamaica.

Source:

8 Assumed to be 40 percent of total population, based on information
given Economic and Social Survey of Jamaica (Various Issues).

bThis study estimated that about 3 jobs are generated by each hotel
room. This estimate was derived by comparing the number of hotel beds (and
rooms) with the estimated number of employees (direet and indirect) in tourism, as
reported in Economic and Social Survey of Jamaiea (Various Issues). This estimate
is supported by one derived for another Caribbean economy, (see Government of
Trinidad and Tobago, Third Five-Year Plan, 1969-1973, Government Printery, Port-
of-Spain, Trinidad, 1970.
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TABLE VII-3

ESTIMATED DISTRIBUTION OF TOURIST EXPENDITURES
IN THE EASTERN CARIBBEAN

Expenditure Category Percent of Total
Expenditure
Food and Drinks 38.5
Accommodation 31.5
Purchases 15.0
Sightseeing 15.0
100.0
Source: H. Zinder and Assoicates, The Future of Tourism in the Eastern

Caribbean, Washington, D. C., 1969, p. 37.
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per employee was no greater than for light industry, the capital requirement per
additional job in related service industries was much less than that for the hotel
job. Thus when such other services as maintenance work, taxi-driving, catering,
and‘travel agencies were included, the capital requirement per job in the tourist
sector declined by 35 percent to $13,000.21
Another study22 estimated that it took about $10,000 to $15,000 (U. S.) of
capital to create one full-time job in the hotel sector in the Commonwealth
Caribbean. That study then questioned any inference that tourism has special
advantage in creating employment, given the relatively capital-intensive infra-
structure and other related investment required to establish the tourism sector.

It will be recalled that it was observed (Chapter VI) that as the less developed
countries expand their tourist industry and cater to a larger proportion of visitors
from the more developed, relatively capital-abundant countries, that this could
cause the tourist industry in these developing economies to be more capital-
intensive than the average of all other industries. While the above evidence does
not completely support that contention, it does suggest that tourism in the less
developed countries might not be as labor-intensive as is generally assumed. It
further points to the public policy question of how effective this scarce factor (i.e.,
capital) is in generating employment, and whether it warrants the foreign exchange
cost that might be necessary for instance in the importation of equipment and
materials for hotel construetion. This matter will receive further attention in the

next chapter.

Measuring the Economic Impact of Tourism

The determination of the contribution of tourism to an economy is not a
simple matter and the results obtained are at best approximations. This is so

because the indirect nature of some of the effects and their wide diffusion through
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'the economy make it difficult to sort out the economic impact of tourism. One
approach to these approximations is the use of multiplier analysis which is briefly
reviewed below.

In essence, this multiplier analysis is an attempt to determine the income
generated by original tourist spending as these dollars move through the economy.
A part of the tourist dollars spent in the host ecountry becomes income to some of
that country's residents who in turn spend a part or all of that income which
becomes income to others who continue this chain of spending and respending.
Each succeeding round of spending generates less income due to leakages (imports,
taxes, savings) until ultimately this spending approaches zero. The sum of these
rounds of spending divided by the original tourist expenditure produces a quotient
which is the so-called tourist multiplier.

It is appropriate to state the assumptions on which suech multiplier analysis is
based. One important assumption is the existence of local unemployed resburces
which can be readily exploited to satisfy the increased demand generated by the
successive rounds of spending initiated by the original tourist expenditure. Related
to this is the assumption that the increased demand thus generated does not
produce inflation so that the rise in national income attributed to tourist
expenditures is a real increase. This assumed absence of inflation is further related
to another assumption, namely, that the impact of tourist expenditures is non-
regressive in so far as the distribution of income within the local economy is
concerned. The implications of these assumptions will be discussed later when a
eritique of the multiplier concept will be undertaken.

Various studies have estimated tourist multipliers for the Caribbean and other
regions or countries of the world. These studies have produced multipliers ranging
from 0.60 to 8.4 (Table VII-4). Such a wide range can be explained by differences in

assumptions relative to different geographic areas, differences in the kind of data
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TABLE VII-4

ESTIMATED TOURIST MULTIPLIERS FOR DIFFERENT COUNTRIES

DERIVED BY SEPARATE STUDIES

_ Country or Area Estimated Tourist Time of

' Multiplier Study
Greece® 1.2 - 1.4 1964
Ireland® 2.7 1966
Lebanon? 1.2 - 1.4 1967
Pacific and Far East® P 3.2 - 4.3 1961
Hawaii® 0.9 - 1.3 1963
New Hampshirea 1.6 - 1.7 1962
Pakistan® 3.3 1965
Yugoslzalviab 8.4 1966
Eastern Caribbeanb 2.3 1969
Eastern Caribbean® 1.27 1970
Eastern Caribbeand 0.60 - 0.88 1971

Sources:

81nternational Union of Official Travel Organizations, Economic
Review of World Tourism, 1968, p. 26.

bH. Zinder and Associates, The Future of Tourism in the Eastern
Caribbean, a report prepared under contract with the Agency for
International Development, and sponsored by the Regional Develop-
ment Agency, May 1969.

®Kari Levitt and Igbal Gulati, "Income Effect of Tourist Spending :
Mystification Multiplied : A Critical Comment on the Zinder Report,"
Social and Economie Studies, Volume 19, No. 3, 1970, p. 337.

dJohn Bryden and Mike Faber, "Multiplying the Tourist Multiplier,"
Social and Eeconomie Studies, Volume 20, No. 1, 1971, p. 69.
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used, and differences in analytical apparatus. Much criticism23

has been directed
to the methods of analysis which has produced such relatively large multipliers as
2.3 for the Eastern Caribbean, 2.3-4.3 for the Pacifiec and Far East, and 8.4 for
Yugoslavia. A brief examination of this analytical approach which is exemplified

24 of the Caribbean is in order.

by the Zinder study
That study assumed an initial tourist expenditure of $1,000 being spent on
accommodation ($315), food and drink ($385), purchases ($150) and sightseeing
($150). With the help of flow charts showing a number of transactions, Zinder
estimated the "total spending" ($2,300) resulting from the $1,000. Dividing this
total spending by the initial tourist expenditure produces a quotient (2.3) which he
calls the multiplier.

The basic objection to this method lies in his transactions approach to the
derivation of the multiplier. In using this method, Zinder confuses total spending
which is derived from summing a number of transactions, with the addition to
national income. For instance, he apparently regards the $315 initially paid for
accommodation by the tourist, as "income" which is added to his other rounds of
"income" in estimating the total impact of the initial tourist expenditure. But not
until the hotelier pays this out in such forms as wages, salaries, interest, and rent
does it become anybody's income. Thus an error of double counting is committed
when payment by the tourist to the hotelier and the subsequent paying out of this
same amount by the hotelier (as wages, salaries, etc.) are regarded as two separate
rounds in the multiplier process. This introduces an early upward bias in the size of
‘kthe multiplier.

What Zinder has really summed up and regarded as addition to national in-
come ($2,300) is nothing more than the total of dollars changing hands through a
’number of transactions. To obtain a more realistic estimate of the impaect of the

initial tourist expenditure on national income, one should add up the successive
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ncomes received by nationals and not the successive gross receipts as done by

;Zinder.zs That is only the "value &dded"26

at each stage of the process should be
summed to arrive at the addition to national income. It is this sum that should be
divided by the initial tourist expenditure to determine the income multiplier which

 will necessarily be smaller than Zinder's "multiplier."

Limitations of the Multiplier Concept

In general, the income multiplier as applied to the less developed countries

21 that the Keynesian type multiplier is

,‘has fallen into disrepute. Thus it is argued
’appropriate for analyzing a dveloped economy with unemployed resources, under
which cirecumstances an increase in aggregate demand will increase income in a
multiplied fashion. This might not be the case in less developed economies like
_that of Jamaica. There, an increase in tourist expenditure for instance may
kgenerate additional demand which cannot be satisfied from the short-run supply
potential of the economy despite the relatively high levels of unemployment; for
although labor might be abundant, other production factors complementary to labor
_might be either scarce or unavailable for use. For instance, the scarcity of capital
and the "imperfect" ownership and control of land will restrict the employment of
labor and the production of local goods (and services), so that the increase in aggre-
gate demand which is generated by tourist expenditures may result in inflation and
inereased import leakages rather than a rise in domestic output and income.

Related to the above argument is the implication of the tourist multiplier
impact for income distribution; but before pursuing this matter, the caveat should
_be issued that the income distribution arguments offered below should not be
oversold. Professor P. S. Dhruvarajan in communication with this writer has com-
mented that the host country can implement policy to redistribute income, and
therefore the burden of redistribution should not be placed on the industry. With
that in mind, the arguments presented here would be plausible only in a context of

non-existent or passive publie policy regarding this matter.
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In developing countries like Jamaiea there is a general tendency for income

to be concentrated in relatively few hands. That is, in these countries the top 20
percent of income recipients generally receive 50 percent or more of total national
inc0me.28 Inequality of such magnitudes suggests the relevance of calling public
 policy attention to this matter. Thus while tourism or any other industry should not
~'~'be expected to solve the problem, it could in the absence of active or effective
jkincome distribution policy contribute to the results indicated below.

When tourism draws more heavily on the large body of unskilled than on the

29 it will tend to have a positive income distribution

¢

relatively few skilled workers,
effect to the extent that it increases the earnings and mitigate the unemployment
_problem of those on the lower end of the income scale. If the converse were the
_case however, the income distribution effect would likely be negative for analogous
reasoning. Again, there may be some price inflation if the increase in aggregate
 demand comes from the relatively few skilled earning higher incomes which are not
’,matched by a rise in domestic production, while the unemployment of unskilled
_ labor remains high.

It might be argued that such a negative effect on the distribution of income
(that is the tendency towards greater inequality in incomes) may tend to limit the
economic impact of tourism, for it would leave income and purchasing power in
fewer (the skilled) hands instead of distributing it to more spenders (the unskilled)
where the impact may be greater. This argument incorporates the assumption that

marginal propensity to consume tends to fall with rising income,30

so that greater
equality in the distribution of income will tend to promote a stimulative effect on
the economy. The assumption that imports tend to rise with income further
discredits a negative income distribution effect, for this implies increased leakages
on imports, thereby decreasing the multiplier impact.

On the other hand, a case can be made for the negative distributive effect

indicated above. When more of the tourist-generated income goes to the relatively
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rich than the poor, this might increase domestic saving by the rich, and if this
saving is channelled into investment, national income will increase via the multi-
plier. Thus the ultimate economic impaet of tourism need not be limited (and

might even be enhanced) by an income distribution effeet which favors the rich.

Social Marginal Productivity

The above criticisms of the tourst multiplier suggest that some other frame-
work might be more useful for analyzing the impact of tourism on an economy.
One alternative which has appeal is the social marginal productivity31 (SMP) eri-
terion. This criterion is appealing for a number of reasons.32

Firstly, it is a more comprehensive framework than the "partial” multiplier
,'analysis. The SMP permits analysis of the economic potential of the tourist in-
dustry in terms of capital intensity, balance of payments effects, the social profit-
’ability of investment in the industry, the ratio of foreign to domestie investment,
and the ratio of imported to domestic inputs.

Secondly, the analytical emphasis on capital and balance of payments which
the SMP permits makes the application of this framework particularly relevant to
developing economies like that of Jamaica. That is, in developing economies
_ capital and balance of payments are two factors of vital concern.

Thirdly, the SMP framework utilizes the concepts of social costs and values
_and therefore it theoretically encompasses externalities. This matter of diver-
: gences between social and private costs and benefits need particular attention in

“ developing economies. In the more economiecally advanced countries, resources are

kfairly well allocated by market forces under relatively competitive condi’cions.33

This allocation is based largely on the microanalytical eriterion of marginal

'I‘oductivity which measures the productivity of the last unit of investment in each

_Sector from the viewpoint of the firm's profitability.

In the less developed countries, however, the allocation of resources through

De price system is often distorted because factor employment is characterized by
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some struetural disequilibrium associated with abundant labor, and scarce capital
and foreign exchange.34 Thus factors may not be paid their shadow price. For
instance, if labor is abundant and unemployment consequently high (as in Jamaica),
the shadow price of labor (interpreted as its marginal produectivity) is likely to be
low and perhaps approaches zero. This would make the wage rate correspondingly
low if labor is to be paid its shadow price. However, in practice the payment to
labor is not near a zero wage rate as its opportunity cost would suggest, because of
such institutional factors as unionization and minimum wage legislation. The wage
rate (market price of labor) might therefore not be a true reflection of labor's
scarcity and might consequently over state the real cost of labor. For these
reasons, social (rather than private) marginal productivity is the more appropriate
measurement criterion. This criterion will be discussed and applied below.

35

Following Chenery,"" the social marginal produetivity (SMP) is given by the

following formula:

SMP ( )GL—V)+I'—— (1), where

measures the average annual increment in national product from the

marginal unit of investment. Note that the variables in the equation
(except K) are annual flows.

social value added domestically. This is defined as the sum of the
increased market value of output and the added value of output due
to external economies, minus the cost of imported materials.
increment to capital (investment).

the total cost of domestic factors exeluding capital cost.

total balance of payments effect. This includes the effect of the
installation of the investment project and of operating the project

on balance of payments.
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r = a premium attached to foreign exchange earning or saving. When no
premium is attached to foreign currency, r equals unity.
From the above formulation the following relationships are defined.
—-\I-/{—- = the rate of capital turnover or the inverse of capital intensity (i.e.,
the output/capital ratio).
\%Q =  the value margin. It is a measure of social profitability which is the
value added to net national product by the investment K.
= the balance of payments effect whose importance depends on the
parameter r.

36

The Chenery equation has been modified®” to produce a formulation of the

SMP which has particular relevance to international tourism. This variant of
Chenery's formulation is as follows:37

d

+ Ki (I‘-l) (2)

where the subseripts d and i represent domestic and international, respectively. Mi
represents imports used directly in V;. Included in these imports are payments to
foreign-owned factors (interests, profits, and wages to non-nationals) which are
remitted overseas. Therefore, the SMP is multiplied by r, the premium attached to
foreign exchange earning or spending. This premium must also be used to discount

38

domestic costs. The second term”" in the equation allows for the inclusion in the

SMP of the premium on foreign capital which is attracted into the host country. It

is assumed that no sales are made to residents of the host country so that Vd =0.

From the equation of the social marginal product, it will be observed that the
higher the rate of capital turnover, or conversely the lower the capital intensity,

the larger will be the SMP ceteris paribus. Similarly, the higher the value margin

and the higher the premium attached to foreign exchange the larger will be the

SMP. Further, for a given r, the higher the ratio of foreign to domestie investment

39

the larger will be the SMP.”™ It will be noted that differences in this ratio will not
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affect the capital intensity or rate of capital turnover, but it will affect the
"additive" (second) term in the equation so that SMP will increase and decrease
with K..

The scarcity of capital in the less developed countries suggests the need to
emphasize projects which have a high rate of capital turnover or low capital
intensity. Investment in the tourist industry tends to be relatively capital inten-
sive40 especially when supporting infrastructural development must be undertaken.
But although such infrastructure tends to have a high initial cost, its marginal cost
tends to be relatively low. The cost of infrastructure is thus reduced by
concentrating travel facilities in | particular areas of the country. Such a
concentration is exemplified in Jamaica where tourism and related faeilities
flourish along the north coast of the island.

The availability of foreign capital helps to mitigate the scarcity of domestie
capital in developing countries. In some cases, such foreign capital is restricted to
particular uses as in the case of direct foreign investment into tourism. This,
however, is not a serious limitation if the host government maintains appropriate
control and applies to such investment conditions which are mutually satisfactory
to the foreign investors and the host country.

When foreign capital is available, the capital intensity of the project measur-
ed in terms of domestic capital will be relatively low. This permits the host
country to divert attention from the capital intensity to the value margin or social
profitability of the project. From the modified SMP equation given above, it is
seen that the cost of foreign capital (in the form of remittances abroad) is

contained in the value margin. Therefore this cost will be an important

determinant of the size of the value margin. The policy implications of this cost

and other determinants of the value margin will be investigated later in this study.

The use of domestic resources saves on foreign exchange and therefore the cost of
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these resources must be discounted by the premium attached to foreign exchange
savings (or earnings). This enhances the value margin of the project.

The numerical value of the premium (r) attached to foreign exchange indi-
cates the importance of the balance of payments effect of the investment. Values
of r greater than unity indicate a deficit in the country's balance of payments.

Thus larger values of r indicate more severe balance of payments deficits than

smaller values of r. For most developing countries the value of r is likely to be
41

greater than unity since these countries typically~" suffer a deficit in their balance
of payments. For instance, the Jamaican economy showed a deficit in its balance
of payments for 14 of the 19 years (1962—1980).42 Thus for these countries the

earning or saving of foreign exchange will enhance the social marginal productivity

of an investment project. The relationship between r and the SMP was discussed
above, and is presented in tabular form later in this seection.
One limitation of the SMP criterion is the absence of the time element in its

framework. Account should be taken of the construction time, the gestation period

and the rate of depreciation of the project. This requires some present value

discounting of the project's future yield and cost. But the determination of present

values raises the question of the choice of the discount rate43 to be employed. The

discount rate should reflect the shadow price or the opportunity cost of the

resources allocated to the project. This opportunity cost is measured in terms of

the percentage rate of return that such resources would yield in their best
alternative use. The discounting of future returns and the balance of payments

pr'emium44 together will have the effeet of reducing the average productivity of

long-term projects, and could therefore help to eliminate some potentially

unprofitable investment.45

An Application of the SMP Framework

What follows is an attempt to apply Gray's modification (Equation 2) of

Chenery's formulation (Equation 1) of the SMP criterion to tourism in Jamaica.
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46 to be evaluated consists of a hotel of one hundred rooms

The investment project
together with the requisite infrastructural development. The variables in the
equation were estimated as follows:

47

V. = $664,300 (U. S.) represents the annual sales”' to nonresident tour-

i
ists. This is approximated by tourist receipts (expenditures) attri-
buted to the hotel project. It is assumed that the availability and
occﬁpancy of this hotel are associated with a net addition of visitors
(tourists) rather than a loss of guests to previously existing hotels.
An hotel of 100 rooms should have 36,500 room-days available per

year. Assuming a 52 percent48 occupancy rate, this would mean

18,980 room-days sold by this hotel. With an estimated room-day

(visitor day) expenditure of $35 (U. S.),4‘9 the total annual tourist
50

receipts (expenditures) generated by this hotel”~ would be $664,300

(U. 8.).
Mi = $232,505 was estimated at 35 percent51 of the tourist expenditures.
C q° $74,733.6 was derived by first taking domestic labor cost (wages and

salaries) as a proxy52 for the cost of domestic factors (exeluding

capital). This cost amounts to $124,53653 at market prices. With an
54

assumed shadow wage rate of 60 percent”” of the market (actual)

wage the real cost is estimated to be $74,733.6.

$2,535,000 U. S. This estimate was derived by assuming an invest-

ment cost of $15,000 (U. S.) per room for a 100 room hotel project

($1,500,000), plus related infrastructural investment cost of 69

percent of the direct investment in the hotel ($1,035,000). This
55

assumption is based on various estimates”" ranging from $12,000 to

$40,000 (eastern Caribbean $) per room together with related

infrastruetural costs. This K value can be decomposed into foreign

capital K, = $1,901,250 and domestic capital Kq = $633,750.%6
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1. This study assumes r values ranging from 1 to 2. This assumption
is based on the earlier discussion with respect to the relationship
between the size of r and the country's balance of payments
position. In that discussion some evidence was given on the
Jamaiean balance of payments experience. The use of a range of r
values will give some indication of the sensitivity of the SMP to the
premium attached to foreign exchange.
Table VII-5 shows that the SMP per unit of investment ranges from 0.14 to
1.06 depending on the value of r. It is seen that the SMP value is relatively low
when the value of r is low, but that it rises relatively rapidly as r increases. That

is, ceteris paribus, an increase in r gives rise to a greater than proportionate

increase in the SMP of investment in Jamaican tourism.

As indicated earlier, a value of r = 1 assumes no pr'emium57 is attached to

foreign exchange earning or saving. Values of r greater than unity indicate the
extent to which the domestic currency is overvalued and the relative severity of
deficits in the balance of payments. For instance, a value of r = 1.20 assumes a 20
percent overvaluation of the national currency and a relatively minor deficit
problem with the balance of payments. By contrast, a value of r = 2.0 assumes that
the true value of foreign exchange to the economy is twice the existing rate of
exchange, thereby suggesting relatively severe deficit in the economy's balance of
payments.58

The SMP values are ratios of the average annua159 increments in national
income to a unit of investment. Thus in Table VII-5 an SMP value of 0.14 for
instance indicates that a dollar invested in tourism would contribute an average of
14 cents per year over the life of the project if the country's balance of payments
position is relatively close to equilibrium. Similarly, the annual contribution to

national income per dollar of investment would be $1.06 if the country suffers from




TABLE VII-5

SOCIAL MARGINAL PRODUCTIVITY ESTIMATES OF A TOURIST

INVESTMENT PROJECT, JAMAICA, WEST INDIES

Tourist Foreign Domestic Imports Cost of Foreign Social
Receipts Capital Capital Domestic Exchange Marginal
Factors Premium Product
V; K, Ky M, Cq r SMP
$664, 300 $1,901,250 $633,750 $232,505 $74,733.6 1.00 0.14
664,300 1,901,250 633,750 232,505 74,733.6 1.20 0.33
664,300 1,901,250 633,750 232,505 74,733.6 1.40 0.51
664,300 1,901,250 633,750 232,505 74,733.6 1.60 0.69
664,300 1,901,250 633,750 232,505 74,733.6 1.80 0.88
664,300 1,901,250 633,750 232,505 74,733.6 2.00 1.06
Source: Estimates and equations given above.

ST
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relatively severe and chronic deficits in its balance of payments. Thus on the basis
of these SMP values, a case for investment in tourism would be made stronger the
more severe the economy's balance of payments problem.60
The sensitivity of the SMP to r indicated above, suggests that the balance of
payments effect is an important determinant of the SMP. However, this does not
. necessarily qualify the balance of payments effect as the deciding factor in
determining investment priorities. The other terms (namely, capital turnover and
value margin) in the SMP equation are also sub-criteria with which publie policy
should be concerned in the allocation of scarce resources to any project. Thus from
a policy viewpoint, some weight should be assigned to each term in the formula
when applying the SMP criterion.

It should be emphasized that the values of the SMP here derived are not de-
finitive but only illustrative of the approximate assessment that can be made of
investment in tourism. No one of the values included in Table VII-5 does by itself
give a complete pieture of how well tourism performs in the economy. Any one of
these values would however be useful in setting up investment priorities and
allocating scarce investment resources among different industries.61 For instance,

an SMP value of 1.06 in tourism, 1.20 in bauxite, and 0.95 in sugar production would

indicate that ceteris paribus, tourism should have priority over sugar but not over

bauxite when resources are to be allocated to these industries. That is, all feasible
bauxite projects should be exploited before a dollar of investment is made in
tourism.

It will be recalled that in the above analysis investment in tourism included
both foreign and domestic capital. The point should be made that from the stand-
point of the host country (Jamaica in this case), the primary concern should be the
opportunity cost of the domestic component of such investment. The opportunity

cost of the foreign capital involved is a matter of concern for the foreign investor
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who will decide whether he should invest in tourism or some other industry, and
whether in Jamaica or some other country.

It should also be noted that although the tourist industry was earlier charac-
terized as being relatively capital-intensive, compared to other industries, it is
more attractive to foreign capital because of its direet linkage with foreign
exchange earnings associated with investment in major international hotels and
related tourist facilities. However, despite the inflow of such foreign capital,
_ there will still be substantial domestic capital investment involved in the provision
of related infrastructure and utilities. One might say that such domestic
(govei'nment) investment is "induced" or perhaps even dictated by foreign
| investment given the generally responsive attitude and liberal concessions extended
_ by some host governments to foreign investors.

Earlier in this chapter the domestic capital requirement was estimated at
rabout 25 percent of the total investment in hotels. Alternatively stated, every
‘ three dollars of foreign investment in tourism necessitate one dollar of domestic

62 Thus even if all hotels were foreign-owned, the tourist industry

_investment.
would still make substantial demands on the host country's (Jamaica's) scarce
capital. Moreover, there has been increased ownership in hotels by the Jamaican
Government in recent years. For example, in 1976 the Government had "an
_interest in 30.3 percent or 2849 of the total number of hotel r'ooms."63 By 1981 the
 Government through National Hotels and Properties Limited (a wholly owned
subsidiary of the Urban Development Corporation) gained majority interest in 44
percent of the total hotel rooms in the six major tourist resort areas of the

island. 64

Table VII-6 provides further details.
These data indicate that domestic investment is gaining prominence in the
Jamaican tourist industry, and therefore the allocation of domestic capital to that

industry is on the rise. This trend should be allowed to continue only if the capital
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TABLE VII-6

GOVERNMENT-OWNED HOTEL CAPACITY,
JAMAICA, WEST INDIES, 1981

Percent

Hotel Room Owned by

Capacity Government
Royal Caribbean Hotel 168 100
Hotel Intercontinental Ocho Rios (Americana) 357 100
Mallards Beach-Hyatt (Sheraton) 397 100
Negril Beach Village 280 100
Casa Montego Hotela 129 100
New Kingston Hotel 200 (400) 100
Rose Hall Holiday Inn 481 100
Rose Hall Intercontinental 516 100
Runaway Bay Hotel 155 100
Montego Beach Hotel 139 100
Inn on the Beach 46 92
Hotel In'cercon'cinental—Kingstona 111 (388) 95
Trelawny Beach Club 350 74
Source: National Planning Agency, Economic and Social Survey of Jamaieca,

1981, The Government Printer, Kingston, Jamaica, 1981, Table 15.1.

Notes: ANew Kingston Hotel operates 200 rooms although total room capacity
is 400. Hotel Intercontinental operates 111 rooms although total room
capacity is 388.
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thus allocated to the tourist industry could not be more efficiently employed in
alternative investment projects. Such a determination can be made with the help

of social marginal productivity analysis.

The Multiplier Revisited

The preceding discussion of social marginal productivity suggests that it is a
useful framework for determining investment priorities. However, until such
ranking of investment projects is acecomplished, policymakers and some analysts
will no doubt continue to employ the "popular" though frequently deficient multi-
plier analysis. It might therefore be useful to derive some estimate of the eco-
nomie impact of international tourism within that context. This will now be at-
tempted with focus on the Jamaican experience.

The framework employed below is simple and is not free of limitations.
However, because it is more comprehensive, it should produce more realistic esti-
mates than the multiplier analysis discussed earlier; and it should therefore be a
better guide to public policy than some other simple techniques which have
produced exaggerated results of the type criticized earlier in this chapter. The
following discussion65 provides more details.

For purposes of this analysis, it is appropriate to begin by reviewing the
simple Keynesian multiplier approach to income generation in an open economy.

This can be represented in symbolic form as follows:

Y = X (3)
1-¢ (1-m)
where Y = income generated.
X = "gutonomous expenditure."

¢ = marginal propensity to consume.
m = marginal import coeffici<—3n‘c.66
Sinece m represents the fraction of domestic demand which is met by imports, it

follows that 1-m is the fraction met from local factors of production. The above
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formula should be interpretted to mean that local residents receive an initial
payment of $X which through a chain of spending and re-spending will be multiplied
up 'I:E_l('I—_rﬁ'i times to generate total income of $Y.

By contrast, an expenditure (payment) of $X by tourists visiting an open
economy does not result in initial receipts of $X by local residents. Of the $X
spent by tourists some will "immediately" leak out of the host country for imports
required by the tourist industry, and therefore those (leaked) dollars will not
constitute payment to local factors of production.67 Thus in determining the total
income generated by a given amount of foreign tourist expenditures, that portion
that initially leaks out to satisfy tourist demand must first be subtracted to find
the remaining portion which will be subjected to the chain of spending and re-
spending.

Furthermore, the portion which is received by local residents must also be
adjusted for import leakages associated with the demand by the local population.
In symbolie form, the total income generated when these adjustments are made is

given by:
_ (=my) X4 (4)

Y = ———————
1—0 (1"md)
where the subscripts i and d refer to international (foreign) tourists and domestic
population respectively, and the other symbols are as previously defined. Note that
the total income generated by each dollar of expenditure would be smaller in this
case than that indicated by Equation (3) because the multiplier is smaller. That is,
1-m. 1
! £
1-c (l-md) 1-¢ (1-m)

Using what data were available, the following erude estimates were der'ived68
relative to Jamaica:

m; = 0.35; my = 0.32; ¢ = 0.91.
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Substituting these estimates into the relevant formula indicated above, a multiplier
(1-0.35)

value of k = 1.71 was obtained; that is, k = ) = 1.71. By contrast, the
multiplier value would be 2.63 without adjustment for the initial leakage of tourist
dollars (expenditures) which are not received by local factors of production; that is,

= L - = 2.63. It is this larger ("unadjusted") multiplier derived in the

manner indicated above, that would presumably be employed by analysts and
policymakers who are over-zealous about the expansion of the Jamaican tourist
industry. The likely consequence is that the economic impact of tourism tends to
be exaggerated.

| In Table VII-7 the income to Jamaican nationals generated by tourist expen-
ditures was estimated by employing the multipliers of 1.71 and 2.63 derived above
and -designated as "adjusted" and "unadjusted" respectively. As these estimates
inciicate, the income generated is about 54 percent higher with the unadjusted
compared with the adjusted multiplier. Such a disparity in the estimates suggests
the extent to which resources may be over-allocated to the tourist industry when
policy decisions are guided by the inflated multiplier. As earlier investigation in
this chapter indicates, any such misallocation of resources can be prevented or

corrected by employing the SMP framework. Public policy issues based on that

framework will be the focus of the next chapter.
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TABLE VII-7

TOURIST MULTIPLIERS AND INCOME GENERATION,
THE JAMAICAN ECONOMY, 1960-1980.

Year

Estimated Inecome Generated®With

Tourist Adjustedb Unadjustedb

Expenditures Multiplier Multiplier
(U. S. $ millions)

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

40.3 68.9 106.0
40.9 69.9 107.6
36.7 62.8 96.5
37.8 64.6 99.4
43.7 74.7 114.9
65.0 111.2 170.9
78.4 134.1 206.2
79.8 136.5 209.9
87.8 150.1 230.9
93.5 159.9 245.9
98.6 168.6 259.3
116.3 198.9 305.9
138.2 236.3 363.5
148.3 253.6 390.0
155.3 265.6 408.4
149.7 256.0 393.7
123.2 210.7 324.0
104.5 178.7 274.8
148.2 253.4 389.8
194.3 332.3 511.0
186.5 318.9 490.5

Source:

Notes:

Tourist expenditures are taken from Table VI-4.

4Estimated income generated is the product of tourist expenditures
and the multiplier. It should be noted that the multiplier process may
not necessarily work itself out within the same year the expenditures
are made. Thus although income generated is associated with a
particular year's expenditures, that income may not all be generated
within that same year.

bSee text.
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CHAPTER VII
NOTES
H. Peter Gray, op. cit., p. 140.

See Raul Prebisch, "Commercial Policy in the Underdeveloped Countries,"
American Economic Review, May 1959, pp. 251-273.

Prebisch's analysis apparently assumes a fixed exchange rate, for a flexible
exchange rate system could cause some possible reversal of the above-indi-
cated trend towards adverse terms of trade. This might come about, for
instance, because of a depreciation of the currency of the advanced country
vis a vis the developing country's eurrency which would not appreciate. Since
depreciation worsens the terms of trade while appreciation improves them,
such a change in the exchange rate could therefore change the terms of trade
in favor of the developing country. For a detailed discussion of these issues,
see Charles P. Kindleberger, International Economies, Fourth Edition,
Richard D. Irwin, Inc., Homewood, Nlinois, 1968, pp. 265-269.

See for example, M. J. Flanders, "Prebisch on Protectionism: An Evaluation,"
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See evidence on elasticity earlier in this study.
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Charles E. Gearing, William W. Swart, and Turgut Var, Planning for Tourism
Development, Praeger Publishers, New York, 1976, pp. 46-60.

H. Peter Gray, op. cit., p. 134.
Ibid., pp. 134-135.
These are in the form of migrant remittances and gifts.

National Planning Agency, Economic and Social Survey of Jamaica, Govern-
ment Printery, Kingston Jamaica, Various Issues.

The Jamaican experience testifies to this pattern of deficits. See Ibid.
Ibid., (1968 issue) p. 20.

See United Nations, Element of Tourism Policy in Developing Countries, New
York 1973, p. 8.

See Economic and Social Survey of Jamaica 1973, p. 74.
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See critique of multiplier analyses later in this chapter.

This rate has averaged 21.8 percent over the last six years. See Economic
and Social Survey of Jamaica (Various Issues).

The recent declining trend in employment can be attributed to the deeline in
traffie volume reported earlier in this study, and the corresponding fall in the
oceupancey rates of hotels.

Cf. M. E. Bond and Jerry R. Ladman, op. cit., p. 53.
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See United Nations, Elements of Tourism Policy in Developing Countries,
New York, 1973, pp. 23-24.
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John M. Bryden, Tourism and Development, Cambridge University Press,
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Spending: Mpystification Multiplied: A Critical Comment on the Zinder
Report," in Social and Economic Studies, Volume 19, No. 3, 1970, pp. 332-333.
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Underdeveloped Economy," in A. N. Agarwala and S. P. Singh (editors), The

Economics of Underdevelopment, Oxford University Press, 1958, pp. 205-218,
and H. Peter Gray, op. cit., pp. 149-150.

See A. B. Atkinson, The Economies of Inequality, Oxford University Press,
London, 1975, p. 248.

There is some evidence to indicate that this is the case in the Caribbean.
One study showed that approximately 64 percent of hotel employees were
either unskilled or semi-skilled. See John M. Bryden, Tourism and Develop-
ment, Cambridge University Press, 1973, p. 128.

This does not preclude the inflation possibility referred to above.

This concept was initially developed by Alfred E. Kahn, "Investment Criteria
In Development Programs," Quarterly Journal of Economics, February 1951,
pp. 33-61, and applied by Hollis B. Chenery, "The Application of Investment
Criteria," Quarterly Journal of Economies, February 1953, pp. 76-96.

Cf. H. Peter Gray, op. cit., pp. 141-152.
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It is recognized that externalities also exist in advanced economies so that
maximum welfare is not achieved despite such allocation of resources.

R. N. Tripathy, "Criteria for the Selection of Investment Projects," in Eco-
nomic Development-Challenge and Promise, Edited by Stephen Spiegelglas
and Charles J. Welsh, Prentice Hall, 1970, p. 65.

Hollis B. Chenery, op. cit., p. 83.
H. Peter Gray, op. cit., p. 141.
Ibid., p. 141.

This term should be divided by K = Ki + K qto get the balance of payments
premium per unit of investment.

It will however be argued later that foreign investment may ndt be necessar-
ily good for the host country.

Construction equipment and materials as well as the furnishing of high-rise
luxury hotels are major contributors to this capital intensity. See Chapter VI
also.

In developing economies like that of Jamaica, there tends to be consistent
deficits in the current account. This is largely explained by the faet that
primary products whiech constitute their major exports are subject to the
built-in rigidities of the international agreements through which they are
marketed, while capital and other manufactured goods are imported at prices
which are always increasing. See The Government of Jamaica, Economic
Survey, Jamaica, 1968, The Government Printer, Kingston, Jamaica, 1969, p.
20. This argument is also a variant of Prebisch's thesis. See Raul Prebisch,
"Commercial Policy in the Underdeveloped Countries," American Economic
Review, May 1959, pp. 251-273.

See National Planning Agency, Economic and Social Survey of Jamaica,
Government Printer, Kingston, Jamaica, (Various Issues).

For some of the issues involved in this choice, see for instance William dJ.
Baumol, "On the Discount Rate for Public Projects" in Public Expenditures
and Policy Analysis, edited by Robert H. Haveman and Julius Margolis, Arnold
Harberger, "On Discount Rates for Cost-Benefit Analysis" in Readings in
Economic Development, edited by Walter L. Johnson and David R. Kamer-
schen, South-Western Publishing Company, Cincinnati, Ohio, 1972, pp. 181~
198.

During the construction phase of the project, a part of the investment might
contribute to a deficit in the balance of payments depending on whether the
investment resources cause a drain on the country's foreign exchange. If this
is the case, then the appropriate value of the premium on the balance of
payments effect to be employed should be that value of r which will prevail
when returns from the completed project have begun to be realized. The
further into the future these returns are deferred, the higher will be the value
of the premium r. Cf. Hollis B. Chenery, op. cit., p. 94, and H. Peter Gray,
op. cit., p. 152.
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Hollis B. Chenery, op. cit., p. 94.

This was the same size project assumed by Bryden in his application of social
cost-benefit analysis to tourism in the Caribbean. See John Bryden, op. cit.

Ideally, the anticipated prices over a period of years should be used instead of
the "eurrent" prices used in these estimates.

This was the average occupancy rate of hotels in Jamaica over the years
(1969-1980). See National Planning Agency, op. cit.

This includes lodging, food, and miscellaneous expenditures at 1975 prices.

It is recognized that there are other determinants of tourist expenditures
than the hotel per se. However, it is assumed that these expenditures are
contingent upon the availability of accommodation in this hotel, ceteris
paribus. That is, if the hotel were not built, these visitors and their expen-
ditures would have gone elsewhere.

This is the estimated percentage of tourist expenditures that leave Jamaica
through the various forms of leakages. See National Planning Ageney, op.
cit., p. 74.

It is recognized that the inclusion of only labor cost will have the effect of
understating C and overstating the SMP. Ideally an allowance should be made
for rent payment to the land used, if such land has a greater than zero
opportunity cost. However, it will be argued later that such rent acerues to
foreign owners and is therefore included in M;.

This value was derived by first taking 25 percent of the total tourist expen-
ditures (receipts), then 75 percent of that figure. These percentages are
based on estimates that wages and salaries take about 25 percent of tourist
expenditures in the Caribbean, and that about 25% of such wages and salaries
are received by expatriates (i.e., 75 percent received by nationals). The real
cost of wages and salaries to expatriates is already included in foreign
exchange loss estimated by M. above. For the percentage estimates em-
ployed here, see Zinder, op. Q%., p. 42 and John M. Bryden, op. cit., pp. 125
and 179.

This is an assumption made for purposes of this study. It is more conservative
than Bryden's shadow wage rate of 74 percent (also an assumption -see John
M. Bryden, op. cit., p. 176). The lower rate assumed here seem plausible
because of some evidence (Bryden Chapter 2) that the workers in Caribbean
tourism come primarily from agriculture where limited arable land and
relatively large farm families suggest a "low" marginal product of labor.
That is, the marginal product of the worker in tourism is likely to be quite
low in his alternative occupation (agriculture) and similarly the (market)
wages workers receive in tourism are likely to be well above the social
opportunity cost of labor thus employed.

The computation of a shadow wage rate would necessitate the use of various
assumptions, the estimation of several variables, and some present value
discounting. The framework within which this can be done and some related
problems are discussed elsewhere. (See for example John M. Bryden, op. cit.,
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pp. 86-88 and 175-177). Such an estimate for Jamaiea will not be attempted
by this study, for only an aberrant result is anticipated from the use of the
available data. Instead the earlier assumption with respect to the shadow
wage rate is employed. It should be noted from teh SMP equation that ceteris
paribus, the lower the shadow wage the larger will be the value margin and
the SMP of investment.

See John M. Bryden, op. cit., Chapters 7, 8 and p. 177.

These figures are based on the assumption that foreign capital accounts for
75 percent and domestie capital accounts for 25 percent of the $2,535,000
investment. ef. Ibid., p. 179-180.

The premium on foreign exchange can be calculated based on the "black" or
"free" rates, taking into account the amounts to be converted both at these
rates and the official rate of exchange. That is, by assigning some weight to
the amounts exchanged at say the black rate and at the official rate, there
would be some indication of the extent to which the shadow price differs
from the market price of foreign exchange. For instance, if the official rate
is 4 and the black rate is 8, and conversion at the official rate is three times
as large as that at the black rate, an average of 5 (i.e., 3x4 + 1x8 _ 5) would
be a "reasonable shadow price. 4
4

This price of 5 relative to the market price of 4 suggests that the domestic
currencey is 25 percent overvalued. Cf. Jan Tinbergen, Development Planning,
MeGray-Hill Book Company, New York, 1967, p. 157.

In developing economies like Jamaica's, depreciation of the domestic curren-
ey or import restrictions to correct their balance of payments position may
not be desirable options because of the potential negative impact on GNP.
That is, these economies are characterized by very low elasticities of both
supply for exports and demand for imports in the short run; a large percen-
tage of their imports being raw materials and other producer goods. These
imports (raw materials) usually undergo processing whose value is several
times that of the imports. Therefore policy that reduces such imports would
in turn reduce GNP by the amount of processing that would be eliminated.
Cf. Hollis B. Chenery op. cit., pp. 81-85.

Note that these are in terms of current prices instead of anticipated prices
over the life of the project. Furthermore, inasmuch as these returns are to
be received in the future, they should be disecounted to their present value.
That was not attempted here for reasons indicated earlier regarding the
choice of the "correct" discount rate and related problems.

Such investment must be estimated to lead to equilibrium in the balance of
payments over a specified period of time; Hollis B. Chenery, op. cit., p. 81.

Ibid., p. 78.

Presumably, some sort of economies of scale is achieved by concentrating
hotels in particular areas of the country. That is, as more hotels are built in
an area the related infrastructural investment will increase less than
proportionately; two hotels in teh same area would not require twice as much
infrastructure as one. Thus the ratio of domestic to foreign investment will
tend to fall as more hotels are built.
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National Planning Agenecy, Economic and Social Survey of Jamaica, 1976, The
Government Printer, Kingston, Jamaica, 1976, p. 147.

National Planning Agency, Economie and Social Survey of Jamaica, 1981, p.
15.2. In 1981 National Hotels and Properties Limited also embarked on its
divestment program "which offered for lease or sale eight of thirteen
properties in which the Government had majority interest and which were
being operated by the company." Offer for lease or sale was made to the
private sector. Ibid.

This discussion has benefited substantially from Kari Levitt and Igbal Gulati,
op. cit.

The marginal import coefficient is distinguished from the marginal propensity
to import in that the former recognizes that investment like consumption also
has an import content, while the latter implies that only consumption has an
import content; Cf. Charles Kennedy, "Keynesian Theory in an Open
Economy," in Social and Economic Studies, Volume 15, No. 1, 1966, pp. 1-21.

The amount that local factors receive can be estimated as follows:

Foreign currency inflows
less
Capital repayments, and remitted profits of foreign enterprise
less
Payments for imported inputs (materials, salaries for expatriate per-
sonnel, sales and marketing costs)
equal
Payments for local factors of production plus taxes.

The value for m; is the same estimate used earlier in this chapter; for source
see section on application of the SMP framework. The estimate of m . was
derived by taking the ratio of the annual changes in imports to the annual
changes in gross national product over the period 1971-1981. Similarly, the
estimate of ¢ was derived by eomparing total consumption expenditure to
gross national product over the same period. Data were obtained from
National Planning Agency, Economiec and Social Survey of Jamaica, Various
Annual Editions.
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Having examined a framework for determining the economie impact of
tourism, it is appropriate to investigate the use of that framework as a guide to
publie poliecy. Thus using that framework which was developed in Part II (Chapter
VII), this part of the study will investigate the measures that public policy may take
in order to achiéve the result which is presumed to be policy's objective. It is in
the light of this objective, that the public policy alternatives with respect to the
projected tourism growth trend will be examined. First a detailed investigation of
the relevant policy issues is undertaken; then a summary of these issues is provided

at the end of this section of the study.




CHAPTER VIII

SOME POLICY ISSUES

By comparing the social marginal productivity in tourism with that of invest-
ment in other projects, the appropriate amount of priority ean be determined with
respect to the allocation of scarce domestic resources to tourism. Assuming that
tourism does qualify for such resources, then publie policy will presumably seek to
maximize the SMP of investment in tourism. In its attempt to increase the SMP of
investment in tourism, Jamaican publiec policy should put particular emphagis on
maximizing the value margin, for this is the value added to net national product by
the investment. Also, as indicated earlier, relatively little policy emphasis needs
be put on the capital intensity (or rate of capital turnover) since foreign capital1
constitutes the bulk of investment in Jamaican tourism, so that capital intensity
measured in terms of domestic capital is relatively low. Furthermore, in
attempting to increase the value margin public policy may at the same time lower
the capital intensity or raise the rate of capital turnover. That is i‘ncreasing the
magnitude of the variable Vi in the SMP equation is one of the measures that public

policy might undertake to increase the value margin, and an increase in Vi will

ceteris paribus lower the capital intensity or raise the rate of turnover of

investment.

Increasing the Value Margin

As indicated above, one alternative is to try and increase the volume of
international tourists on the assumption that this will increase tourist expenditures
or receipts from tourists (Vi); but this could give rise to some other problems which
are discussed below. Policy aimed at increasing tourist volume often include more
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aggressive advertising and promotional activities. However, this would be self-
defeating in terms of trying to increase the value margin, if any resulting increase
in Vy is more than offset by the related increase in Mi the foreign exchange leakage
involved in promotional expenditures abroad.

Policy might also attempt to increase tourist volume and Vi through control
of the prices of tourist goods and services. It will be recalled from the earlier
discussion that low prices in the host country might help to offset the negative
impact of rising airline cost and air fares on traffic growth. That is, given the
complementarity of destination costs (i.e., for goods and services) and air transpdrt
cost (air fare) in the eonsumption of a vaeation, the growth of air traffic will be
influenced by the cross-elasticity of demand for air transportation with respéét to
the price of the goods and services in the host country.

Some price eontrol can be achieved through fiseal policy, for instance through
the lowering or removal of excise taxes or other duties. Where such tax relief is
applied to luxury items, the policy would tend to make the overall tax structure
regressive. The situation would be exacerbated where such luxuries have a high
import content, thereby contributing to a loss of foreign exchange while at the
same time reducing government revenue from the taxing of these items. Further-
more, any such taxing and pricing policies would be of only limited effectiveness in
inereasing tourist volume and tourist expenditures in a particular country, since
this effectiveness' would be reduced by competing tourist exporting countries
adopting similar policies.

Other things equal, the larger the volume of tourists the larger the receipts
from tourism, and hence the larger will be Vi' However, as indicated above, cer-
tain problems might arise from increasing tourist volume or tourist density, in that
this increase may lead to a fall in Vi‘ This argument is based on some evidence?

that in the Caribbean, tourist density k(measured by the ratio of tourist arrivals to
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domestic population) is positively correlated with the degree of unfriendliness of
natives towards foreign visitors. Thus policy aimed at increasing tourist receipts
(Vi) via increasing tourist arrivals would also have the effect of intensifying hos-
tility towards tourists.

As the degree of unfriendliness increases, it will tend to impair the quality of
the host country's tourism export, thereby shifting the demand curve downwards
and lowering the price.3 In consequence, the total receipts from tourism would fall
in the "long run." Thus in terms of the SMP equation, an increase in tourism could
ultimately give rise to a decrease in Vi thereby lowering the value margin.

In addition to the problem of hostility towards tourists, public policy must
also concern itself with another possible source of impairment of the quaiylity of
tourism. This is the deterioration in the quality of nonreproducible resources which
may result for instance from pollution of the waters and beaches. Such impairment
will reduce the rent that these resources can earn as well as the payments to
cooperating factors of production.

Countries like Jamaica which are exporters of tourism based on eclimate,
beaches and recreation (as opposed to tourism based for instance on historic sites
or culture) are particularly vulnerable to the negative impact of the quality im-
pairment of their tourism. That is, the tourist exports of these countries are good
substitutes for each other, and therefore the demand for such exports will not only
be price elastic >but will also be sensitive to changes in the quality of "service."
Given the substitutability among competing exporters and the accompanying
demand elasticity, the individual country's receipts from international tourism will
be largely determined by market forces. Thus the ability of domestic policy to
influence the value margin by controlling Vi will be restricted by these market
forces.

Publie policy should explore the. possibility of increasing Vi without inereasing

tourist density. This can be achieved by exploiting the rent which may acerue to
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peculiar features (naturél or man-made) of the host country.4 For instance,
tourists who are primarily sun and fun seekers might be lured on tours of historical
sites, unique geological formations and so forth, thereby inereasing tourist expen-
ditures and hence the receipts (Vi) from tourism. Unlike the primary attractions
(climate, beaches, ete.) which are highly substitutable among competing tourist
exporters, these unique features are "differentiated" and less vulnerable to compe-
tition from other attractions. This affords the host country more discretion in the
pricing of these attractions. The absence of good substitutes for unique attractions
also means that the demand for them is not very sensitive to price changes, so thét
the total revenue (tourist receipts) from them will increase with increases iq the

price (charge) to "see" them. Thus ceteris paribus, the value margin wili be

enhanced by the host country's exploitation of these unique features in addition, or
as a supplement to that country's main (i.e., tourist resort) attraction.

Another publie policy alternative to influencing the value margin is the
control of the import content of that country's tourism. This involves the Mi

S of Caribbean tourism

variable in the SMP equatioh. The high import content
suggests that reduction in import leakages should be a matter of major concern in
policy's effort to increase the value margin.

A prime contributor to these leakages is investment incentives and other

eoncessions6

applied to various aspects of the tourist industry. These incentives
are in most instances motivated by competition among tourist exporting countries
in their attempt to attract foreign capital. A relevant question is whether these
incentives really attract foreign investment. To the extent that foreign capital
would have been forthcoming even in the absence of these incentives, they (the
incentives) constitutes a cost to the host government.

Any cost incurred in the use of foreign capital is represented in the value

margin by imports (Mi)' Repatriated 'cax-—free7 profits, and the spending or saving
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abroad of wages earned by imported labor8 used in cooperation with foreign capital
are important components of this cost. Foreign investment typically gives rise to
foreign ownership of the non-reproducible tourist resources (land, beaches) of the
host country. This means that the rent accruing to the owners of those resources
goes to foreigners instead of to nationals. This situation is exacerbated when such
rent (disguised as profits) is taken out of the country.

The repatriation of profits by foreign investors, and of savings by foreign
workers in the tourist industry are tantamount to imports by the host country; and
as such they contribute to a reduction in the value margin. A further implicatic‘m9
of these remittances overseas is that they reduce potential "domestie" savings and
thus tend to perpetuate dependence on foreign capital, since such savings ai:e not
re-invested locally. Continued reliance on foreign capital necessitates continued
and even more generous incentives to foreign investors, given the competition for
foreign capital among tourist exporting countries. This is a potentially vicious
spiral in which "imports" get progressively larger and the value margin gets
progressively smaller.

Paradoxically, the import leakages which public policy should seek to plug are
largely of its own making as suggested above. Future policies aimed at reducing
imports and increasing the value margin should lessen or remove the incentives now
granted to foreign investors. Such policies would restrict the remittance overseas
of factor returné earned in the host country. For instance, where the non-
reproducible resources are foreign owned, the government of the host country can
capture the rent earned by these resources through the imposition of a tax on hotel
revenues (room charges) where such revenues are assumed to reflect economic
rent. Alternatively, the rent can be retained in the host country by leasing rather
than selling these resources to foreign investors, so that these resources revert to

the host government after a specified number of years.w The repatriation of the
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personal savings of expatriates can be reduced or eliminated by_ the training of
nationals to fill the skilled and professional positions in the tourist industry.
Additionally, leakages can be reduced by the imposition or elevation of import
duties on tourist consumption items, and by the development and promotion of local
products.

The reduection of incentives in the form of the more stringent import policies
indicated above, would tend to curtail foreign investment in Jamaica especially if
the competing tourist exporting islands of the Caribbean maintain more generous
incentive policies. If a lack of foreign investment results in a scarcity of tourist
capacity (accommodation and other facilities) in Jamaica, this would tend to inhibit
the growth of tourism in this island. However, a lower rate of growth of fcourism
may not be inconsistent with, and may even promote the goals of public poliey.
That is, a lower rate of tourism growth may enhance the value margin by inereasing
Vi as explained below.

The scarcity of tourist facilities that would result from the lack of foreign
investment would cause the price of the available capacity to rise. The higher
price of facilities in Jamaica would repel some potential tourists who would seek a
substitute vacation in one of the competing Caribbean islands or elsewhere where
prices are lower. This would tend to lower the tourism density in Jamaica relative
to that of the competing tourist exporting islands. As indicated earlier, the higher
tourism density-in the other islands would tend to impair the quality and shift the
demand curve for their tourism downwards. Analogously, the lower tourism density
in Jamaica would "improve" the quality of its tourism relative to that of its
competitors and thus shift the demand curve upwawds.11 With unchanged supply, an
upward shift of the demand curve would raise the total receipts (Vi) from tourism.
This increase in Vi together with the decrease in Mi associated with the reduction

in foreign investment (see above) would cause the value margin to rise.
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Publiec Policy Alternatives Relative to Projected Tourism Growth

Earlier ink this study a forecast was made of the growth of tourism to
Jamaica. Given the predicted downward trend, the question arises as to what
public policy can do to affect this trend. One alternative would be to aim at
offsetting the trend through such measures as inereased fiscal incentives and more
vigorous promotion. However as indicated earlier, such policy would produce
problems associated with increased tourism density and foreign exchange leakage.
Further, the strong negative impaet of air transport cost on traffic growth
(discussed earlier) suggests that domestic policy will be of limited effectiveness in
offsetting that trend.

Another alternative would be to encourage the trend; that is, measures ;/vould
be taken to reduce the growth rate. Fiscal policies affecting the investor-supplier
of tourist facilities as well as the tourist-consumer can be used to help achieve this
result. For instance, as indicated above, the reduction or removal of tax and other
incentives to foreign‘investors would have the effect of restricting the growth of
these facilities in Jamaica if more generous incentives are available in neighboring
islands or other resort areas. Excise taxes on tourist commodities and services will
have the effect of increasing the prices that tourists pay, thereby reducing the
quantity of these goods and services demanded. At the same time, the availability
of substitute resorts in competing tourist countries where prices are lower will

12 Arrival and departure taxes

cause the demand for Jamaican tourism to fall.
imposed on travelers could also be manipulated to have the desired negative impact
on demand.

Policies aimed at restricting the growth of tourism are likely to be more
effective than those aimed at promoting growth. In the case of growth restriction

these policies will directly or indirectly raise prices to tourists. Also the reduction

or removal of incentives, or the introduction of disincentives (example imposition
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of taxes) will reduce profits or generate losses to the producer (investor) of tourist
goods and services. These taxes could be elevated to whatever level is necessary to
make competitive (substitute) tourist exporting countires more attractive to both
investors and consumers. The taxes on producers (investors) would shift the supply
curve of tourist facilities upwards (leftwards), and the availability of lower-priced
substitutes (at other resorts) would shift the demand curve downwards (leftwards)
so that the quantity éxchanged per unit of time will decrease. What happens to the
equilibrium price will depend on the relative shifts of the two curves. Public policy
can through the appropriate level of taxation influence the amount of shifting‘ of
these curves so that the equilibrium price increases with a decrease in quantity. In
effect, policy will determine the total receipts (Vi) from tourism. "

In the case of tourism growth promotion, public policy could analogously try
to make Jamaica more attractive to both the tourist-consumer and the investor-
producer by tax reduction or removal, or by subsidy. However, in order to achieve
the desired rate of growth, the government might have to keep on incurring larger
and larger cost of such subsidy. In addition, there will be increased impo\rt cost in
the form of more vigorous promotion abroad. Unless the objective is to maximize
tourism growth per se, such policies would be very costly to the government and
would benefit non-nationals rather than nationals. Further, policy's attempt to
promote the growth of tourism through such incentives is likely to be frustrated by
the adoption of similar incentives by competing tourism exporting countries.

Whether the alternative of promoting tourism growth or that of inhibiting it
is pursued, the objective of publie policy should presumably by the maximization of
the net returns from tourism to the nationals of the host country. As the foregoing
arguments suggest, this objective is not necessarily achieved by promoting tourism
growth which is the policy espoused by Jamaica and most tourism exporting

countries. Restricting the growth of tourism is an alternative which these

countries should explore.
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Summary of Policy Issues

Assuming that on the basis of its social margin productivity tourism ranks
high on the list of investment priorities for Jamaiea, public policy should seek to
maximize the value margin of tourism whieh is the value added to net national
product by investment in tourism. This can be achieved in two ways—namely (1)
increasing international tourist expenditures in Jamaica or Jamaica's receipts from
tourism and (2) reducing the import leakages associated with Jamaican tourism.

Ideally these two policy measures should be concomitant and cooperating in
augmenting the value margin, but in practice they are sometimes conflicting. That
is, steps taken to increase the receipts from international tourism often conflict
with those intended to reduce import leakages. For example, expensive ov:erseas
advertisement and promotion intended to lure tourists to Jamaica and hence
increase tourist expenditures there will also result in a drain of foreign exchange
for those promotional activities.

Increasing the receipts from international tourism can be achieved through
policies designed to increase the volume of international tourists and their cor-
responding expenditures. Such policies include: (a) more aggressive and effective
advertising and promotional activities, (b) some safeguard against escalating do-
mestic prices that tend to drive away visitors, (¢) exploiting the rent which may
accrue to secondary tourist attractions such as peculiar natural or man-made
features in a couﬁtry whose primary tourist attraction is elimate.

Import leakages can be reduced through: (a) less liberal investment incen-
tives and other concessions to foreigners including the restriction of the repatri-
ation of profits and wages earned by them in the host country, (b) the training of
nationals to replace foreigners who hold skilled and professional positions in the

tourist industry, ’(e) the development and promotion of local products to supplant
imported tourist consumption items and (d) the imposition or elevation of import

duties on tourist consumption goods.
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Relative to the projected downward trend in the growth of tourism to
Jamaica, public policy can attempt to offset this trend through such measures as
increased fiseal incentives (tax reduction or removal, or subsidy) and more vigorous
promotional activity. However, while such policies might promote the growth of
tourism per se, they will not necessarily enhance the value margin because of the
costs (foreign exchange, impairment of tourist resources and the quality of tourism)
associated with them.

Another publie policy alternative would be to adopt measures that encourage
the downward trend in the growth of tourism. For instance, incentives and
concessions could be reduced or removed, taxes of various kinds increased or im-
posed, and promotional activity reduced. Despite the reduction in the volurr';e of
tourists that would result from fhese policy measures, the cost saving (foreign
exchange, tourism quality restoration or improvement) associated with them would
be offsetting, so that a reduction in the value margin need not result. In fact the
value margin could be enchanced by the saving of foreign exchange coupled with an
improvement in the quality of tourismm that maintains tourist receipts at a
relatively high level despite a smaller volume of tourists. This is a policy

alternative that deserves attention by the policy-makers.
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CHAPTER VIII
NOTES

In a later discussion it will be argued that foreign investment in tourism is not
necessarily advantageous to the economy of the host country.

John Bryden and Make Faber, op. cit.

Cf. H. Peter Gray, "Towards an Economic Analysis of Tourism Policy," in
Social and Economic Studies, Volume 23, No. 3, September 1974.

H. Peter Gray, op. cit. (International Travel-International Trade), p. 155.
See earlier evidence with respect to Jamaica.

For details of Caribbean incentives see F. M. Andic, "Fiscal Incentives: A
Brief Survey," in Social and Economie Studies, Volume 17, No. 1, March 1968.

Tax holidays of up to 15 years are granted under the Jamaica Hotel Incentives
Act of 1968. See Financial Post, Magazine Section, November 1969, p. 2.

There is some evidence to indicate that a relatively large share of the earn-
ings in Caribbean tourism accrues to expatriates. For instance, in 1971 non-
nationals accounted for about 30 percent of the hotel workers in the Cayman
Islands, but these expatriates received about 43 percent of the total wage and
salary bill of the hotels. See John M. Bryden, op. cit., pp. 129-130.

Cf. Ibid., p. 31.
Cf. H. Peter Gray, op. cit., p. 394.

This would have some offsetting effect on any downward shift of the demand
curve that may be caused from the availability of lower-priced substitutes.

As indicated earlier, there would be some offsetting increase in demand due
to the relative quality improvement that would result from the lower tourism
density. However, if needs be, this increase could be checked by further
price increases.




CHAPTER IX

SUMMARY AND CONCLUSIONS

Air transport technology has had a major impact on the growth of air traffic
and consequently on both the magnitude and character of international tourism. In
consequence, some tourist-host countries like Jamaica have experienced major
restructuring of their tourist industry and have come to rely on this industry for

major contributions to the national economy. These circumstances in turn raise

important questions regarding public policy support and the objective function

which such policy presumably seeks to maximize.

With the introduction of jet technology into the air transport industry came
some important changes in aircraft productivity measured in terms of tonne-kilo-
metres available per hour (TKA/Hr.). The rise in productivity associated with jet
technology is attributed fo changes in such aireraft characteristics as average
payload capacity, speed, utilization rates and range. The average size or payload
capacity of aircraft measured in tonnes increased constantly over the yéars, and by
1980 was 22.3 tonnes or approximately 3.6 times larger than it was when jets were
first introduced into service in 1958. This was the largest increase in any of the
dimensions of aireraft productivity investigated by this study. Stage distance
similarly increased steadily to reach an average of 823 kilometres in 1980 which
was 88.76 percent longer than the average distance in 1958. Between 1958 and
1980, the average block speed for the industry increased by 75.71 percent from
approximately 350 to 615 kilometres per hour, while the utilization rate of aircraft
increased 51.21 percent from an average of 4.1 to 6.2 hours per day.

Increases in these technological features of aircraft (particularly payload
capacity and speed) translate into increases in the volume of output per aircraft
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and per unit of time. Given the size (payload capacity) of an aircraft, the higher
the speed the more output (tonne-kilometres available) it can generate per unit of
time. Similarly, for a given speed, the larger the size of aircraft the larger will be
the output per unit of time. It follows, therefore, that as aircraft became larger
and faster, productivity (TKA/Hr.) will tend to rise. Such has been the experience
of the air transport industry with the use of jet technology.

Over the seven pre-jet years ending in 1957, industry productivity increased
by 43.7 percent. With the introduction of jet aireraft into service in 1958, pro-
ductivity rapidly increased such that over the next five years (1958-1963) its rate
more than doubled (106.5% increase). By 1980 productivity was about six times
(586.8%) as large as it was when jet air‘craft were first introduced into servicéz.

Despite these productivity gains, the evidence indicates that the relative
increases were slower in the most recent years of the period investigated. When
comparisons were made on the basis of the three decades involved, it was seen that
between 1950 and 1959 productivity increased by 78.8 percent. However if the two
years (1958 and 1959) of jet operation were excluded, that productivity increase
would have been only 43.7 percent. Over the decade of the "sixties" (1960-1969)
productivity increased by 133.5 percent, but for the period 1970-1979 the increase
was only 58.8 percent.

As these data indicate, the decade of the "sixties" experienced the most rapid
rate of growth of air transport produectivity, a result attributed to the increasing
momentum during that period of the so-called "jet revolution." They also indicate
that the decade of the "seventies" was one of declining growth in produetivity and
therefore suggest that the jet revolution has been losing its momentum in more
recent years. This study observed that most (57.1%) of the jet aireraft types in
commercial service in 1980 first entered into service during the 1960's.

This investigation revealed that the real cost of airline operation exhibited a

consistent inverse relationship with the observed productivity changes, while prices
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(air fares) continued to be directly related to operating cost. The evidence
indicates that with the tapering off of productivity increases in the 1970's, also
came a reversal of the earlier downward trend in unit operating cost. The
existence of the inverse relationship between productivity and cost was further
confirmed by the results of regression anaiysis in whieh cost was the dependent
variable, and the independent variables were the various dimensions of productiv-
ity.

. With the deceleration of productivity growth in recent years have also come
several other cost-related factors which have contributed to the reversal of the
downward trend in the real unit cost of operation which characterized the industry
during the decade of the 1960's. Among those factors are the rising cqst of aircraft
fuel, of pollution eontrol and noise abatement, and of wages and salaries in the
industry. |

Air transport operating costs have an important determining effect on the
level of air fares. Although the relationship between the two is somewhat distorted
by the industry's rate-making machinery (IATA), the evidence indicates that there
is a direct relationship between the two. The investigation included regression .
analysis in which the level of air fare was regressed against unit operating cost.
The observed direct relationship between air fare and operating cost suggests that
as the latter continues its upward trend, fare increases rather than decreases are in
the offing.

Some downward rigidity in the level of air fares will also continue to come
from the institutional setting in the international airline industry. With its formal
fixing of the level of prices, the IATA rate-fixing machinery has exhibited cartel-
like charaéteristics and consequently quasi-monopolistic pricing behavior. In so
doing it has tended to promote an artifically elevated rate structure characteristic

of a monopolist's effort to maximize profit.
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Such a prieing policy has had the effect of protecting some inefficient car-
riers, and of forestalling industry rationalization under which competitive pressure
would eliminate all but the most efficient carriers charging fares that more truly
refleet the cost of providing the service. A "rationalized" air transport industry
would also require that other artificial restraints such as bilateral entry restric-
tions be removed from the relevant markets so that particular airlines are not
protected from competition. Given the deep entrenchment of the bilateral process,
and the related jurisdictional concerns of the countries involved, it is not likely
that such artificial market restraints will ever be completely eliminated. Hence
air fares will continue to be somewhat higher than would be the case in a more
competitive international environment.

Estimates derived by this study indicate that the demand for air transporta-~
tion to Jamaiea is both income-and price-elastic with elasticity coefficients of
2.226 and 1.472 respectively. Therefore higher fare levels induced by the upward
movement of operating cost and supported by the industry's institutional pricing
influence will have a dampening effect on the growth of international air traffic.

Projections made by this study indicate that this effeet will continue to
manifest itself into the decade of the 1990's. The projected rate of growth of air
traffic to Jamaica was estimated to be 2.32 percent per year to 1986, and 1.37
percent annually to 1991. By contrast, traffic to Jamaica grew at an annual rate of
12.5 percent betWeen 1960 and 1974 which was the period characterized by the
most rapid growth of air transport productivity. Since 1974 the growth of traffic
has fallen with the declining growth rate of productivity sueh that its annual rate
for the overall period (1960-1981) averaged about 7.9 percent.

The high rates of growth of air traffic indicated above resulted in a change of
the character of the Jamaican tourist industry from one catering to short-stay to
one catering to primarily long-stay international visitors. This necessitated some

major restructuring of the industry involving large investment in tourist accommo-
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dation and related infrastruétural facilities. For instance, available acecommoda-
tion (number of beds) increased 78.3 percent between 1960 and 1969, but even it
was estimated that twice as much was needed. Consequently, these facilities were
doubled over the next five years.

The increased investment in Jamaican tourist facilities since the jet era
involved relatively large amounts of capital compared to the investment in those
facilities that characterized the era of cruise ship dominance. This suggests an
important change in the ratio of inputs (particularly capital and labor) used to
provide these facilities, and raises questions about the relatively high capital
intensity of the transformed tourist industry; the scarcity of capital in a developing
economy like Jamaieca's; and the opportunity cost of the capital allocated 'i:o the
tourist industry.

The assessment of the economic impact of tourism has often been faulty.
The frequently used multiplier analysis suffers from a number of limitations which
often elude the unscrupulous investigator. As a consequence, the contributions of
tourism to the national economy have often been exaggerated. This study offers
the social marginal productivity (SMP) framework as being a more appropriate
device for analyzing the economic impact of international'tourism on host coun-
tries like Jamaica. It is a more comprehensive framework than the "partial' multi-
plier analysis, and as such it permits the analysis of the economic potential of the
tourist industry in terms of a number of variables or suberiteria such as capital
intensity and balance of payments effects which are of particular concern to
developing economies like that of Jamaica.

An application of the SMP framework by this study demonstrated the impor-
tance of the balance of payments effeet on the SMP which is the average annual
increment in national product from the marginal unit of investment. It revealed

that the SMP value is quite sensitive to the country's balance of payments position,
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and that on the basis of the SMP a case for investment in tourism would be made
stronger the more severe the economy's balance of payments problem. Similar
applications of the SMP framework would be a useful approach to the setting up of
investment priorities and allocating scarce resources to tourism and other
industries.

Jamaican public policy has greatly facilitated the change in nature, and the
expansion of its tourist industry which jet aireraft technology has brought about.
Government support has come through such forms as infrastructural development
and the granting of incentives and concessions to private investors. However, the
available evidence raises serious doubts about the efficacy of Jamaican public
policy that has governed the development of that country's tourist industry. There
appears to be no well-defined policy objective nor criteria for allocating scarce
resources to that industry other than a desire to keep increasing the number of
tourists, presumably on the assumption that any such increase must necessarily be
of economic merit to the host country.

There is also an apparent tendency to measure the "benefits" of increased
tourism by the regularly reported and proudly quoted gross tourist receipts
(expenditures) whose economic impact is often magnified by deficient multiplier
analysis whieh reflects the analyst's predictions, vested interests or even honest
errors. Large increases in tourist traffic and hence tourist receipts will be of little
value to the hdst country so long as its tourist industry continues to be
characterized by a high import content. Import leakages occur in such forms as
goods for direct tourist consumption, and repatriated factor payments including the
rent that accrues to that country's non-reproducible resources which are foreign-
owned. Moreover, larger gross tourist receipts are not assured by more rapid
growth of tourist traffic, for there is some evidence to indicate that such growth
may impair the quality of the host coﬁntry's tourism thereby lowering its price. In

consequence, gross tourist receipts may fall despite a larger volume of tourists.
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Thus the higher growth rates of tourism do not guarantee that the net benefit
received by nationals will be maximized; and this presumably is the objective which
publie policy should seek. Countries in general, and Jamaica in particular need to
be more aware that an jnerease in international tourism is not necessarily
advantageous to their economic well-being, and that preoccupation with the growth
of tourism can cause them some costly misallocation of resources. This awareness
is particularly relevant in the light of the earlier projected decline in the growth of
air traffic to Jamaica.

The apparent preoccupation of Jamaican policymakers with high rates of
growth of tourism suggests that policies to promote this growth are likely to con-
tinue and be intensified in an attempt to offset the probable continued decline in
air traffic. However, such policies are likely to res_ult in larger "import" costs in
the form of advertisement and promotional expenditures overseas, and perhaps the
granting of more attractive ineentives and concessions of various kinds to
foreigners who benefit from these policies at the expense of Jamaican nationals.

As earlier analysis in this study indicates, restrictive rather than expan-
sionary growth policies might be more relevant in terms of the presumed publie
poliey objective. Therefore, at a minimum some policy restraint should be exer-
cised until analysis indicates that the resources allocated to the tourist industry
cannot be more efficiently utilized elsewhere in the economy. A relevant question
has to do with the alternatives qvailable to Jamaica should there be & major re-
trenchment of the tourist industry. The answer to this question requires & detailed
comparative study of current and prospective industries in that country. This can
be accomplished within the context of the SMP framework. A more immediate
concern should be how Jamaica can cut her costs without losing some of her

benefits from tourism. The foregoing investigation of ways to increase tourist

receipts and to lower import leakages suggests one answer.
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Review of Coneclusions

The main conclusions stated in this chapter are summarized in this section.

With the introduction of jet technology into the air transport industry a major
stimulus was provided to the growth of air traffic to Jamaica. This came via
productivity increases and the resulting cost and price changes in the industry. The
demand for air transportation to Jamaica is price-elastic, hence the implications of
these changes for traffiec growth. The stimulus indicated above was particularly
strong during the 1960's, but has since subsided with the jet revolution and the
resulting tapering-off of productivity growth in the 1970's. The growth of air
traffic similarly peaked then began on its downward trend in the early 1970's. This
trend is projected to continue into the beginning of the decade of the 1990'5.:

In response to the earlier rapid growth of traffic, Jamaica undertook a major
restructuring and expansion of its tourist industry involving investment in accomo-
dation and related infrastructural faecilities. In the meantime the tourist industry
gained prominence in the Jamaican economy as a contributor to income, employ-
ment and foreign exchange.

Jamaican public policy has been enthusiastically supportive of this expansion
of the tourist industry. However some of that support seems misguided since it is
apparently based on faulty analysis which tends to exaggerate the benefits that the
national economy derives from tourism. This study offers social marginal
productivity anélysis as being a more appropriate device than multiplier analysis
which is often used (and abused) for assessing the economic benefits of tourism to
the nationals of host countries like Jamaica.

With the projected decline in air traffie to Jamaica, her tourist industry could
experience an increasing amount of idle capacity thereby reflecting a costly waste
of scarce resources. Conceivably, this problem could reach the stage where

another restructuring of the tourist industry is dictated; that is, where feasible
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some resources would be withdrawn from the industry thereby resulting in a scaled-
down industry of perhaps diminished economic significance. This however would
not necessarily be adverse to the Jamaican economy if the decline in tourism
serves to prevent any future misallocation of resources to that industry, and helps
to channel any resources previously misallocated to the industry into superior uses.
This is not only a matter for future policy consideration, but one that currently
deserves serious attention.

Recommendations for Further Study

This author is interested in seeing this study extended particularly in two
areas, and therefore recommends that additional research effort be devoted to
them. The first is the demand for air transportation to Jamaica whicli was
analyzed in Chapter IIIl. That analysis needs to be expanded to include more, or all
of the variables indicated there. A more comprehensive analysis would help to
improve the quality of the forecast of traffic growth, thereby contributing to more
effective planning (public and private) of the tourist industry.

The second area of primary interest, and one that seems to warrant prompt
attention, is a study of investment priorities using the social marginal productivity
framework. This would determine where tourism ranks on the list of alternatives
that may be pursued in terms of the objective function that public policy presum-
ably seeks to maximize. In so doing, it would provide an answer to the important

question concerning what the optimum level of Jamaican tourism should be, and

help to prevent or correct any misallocation of resources to that industry.




APPENDIX A

ANOTHER LOOK AT PRODUCTIVITY

This appendix provides an alternative to the assessment of the produectivity
developments reported in Chapter II of this study. First, it discusses some of the
problems associated with productivity measurement in general; then specific
limitations with respect to the international air transport industry are addressed.
Against that background, estimates of both total and partial factor productivity in

air transportation are derived. ;

The Measurement of Productivity

Numerous measures of productivity expressed as the ratio of output to inputs
have been employed by different studies, but the ones most frequently used fit into
one of two broad categories - namely, partial and total productivity indices or
ratios. The partial indices measure for example, output per unit of capital, or
output per unit of 1ab6r, while the total index measures output per unit of capital
and labor combined. In general, these indices can be stated in symbolic form as
follows.

Partial productivity indices:

a. Rk = X/K A-1

b. R, = X/N A-2
Total productivity index:

R = X/(aK + bN) A-3
Where R is an index of produectivity or produectivity ratio; X is output; K and N are

capital and labor inputs respectively; and a and b are some appropriate weights.1
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More specific definition of these variables and weights used in this study will be
given below.

The partial measures are useful when the investigation calls for focus on the
productivity of particular inputs. However, by comparing output with only one
input at a time, such partial indices do not explicitly recognize changes in the other
input(s) which might affect the productivity of the input being investigated. For
instance, an increase in the productivity of labor as it is often measured may be
due to changes in the labor/capital ratio brought about by the substitution _of
capital for labor.2 Thus attributing increases in the output/labor ratio to increased
efficiency of labor is a possible pitfall which should be recognized; for any such
ratio change may to a large extent dépend on the quantities of other factor(s) hsed
in cooperation with labor.

It is therefore appropriate to focus on total factor productivity which has
alternatively been referred to as the "residual" or as an index of technological
change. It provides a measure of overall productive efficiency which is superior to
the efficiency measures suggested by partial productivity indices. That is, unlike

the partial measures which compare total output with a single input, the measure

of total factor productivity relates aggregate output to aggregate inpu'cs.3

The two most frequently used measures of total factor productivity are the

arithmetic measure and the geometric index attributed to Kendr‘ick4 and Solow5

) _
respectively. Kendrick's arithmetic index can be defined as:

Xl/Xo
a (Kl/Ko) +b (Nl/No)

R = A-4

where the subseript 1 refers to the current period and the subscript o refers to the
base period; the weights a and b are factor income shares in the base period; and R,
X, K and N are as defined earlier. Solow's geometric measure permits the
determination of the relative rate of growth of the productivity index and is based

on the Cobb-Douglas production function which is expressed as:
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X = AK®N A-5
where a = 1-b. The annual rate of growth of the geometrie index of productivity
(the scalar A) can be obtained by differentiating the production function given in
equation A-5 to get:
dA/A = dX/X -[a(dK/K) +b(aN/N) | A-6
By computing the annual rate of change in the Kendrick's productivity ratio,
his index can be made interchangeable with the Solow's geometric index. That is,
an equivalent of the rate of change of the scalar A can be derived by modif_ying

equation A-4 to get:
Xl/Xo |

dA/A = &, /K ) + BN, /N s

-1 A-7

i

Thus given the assumptions6 on which these indices are based, the two measures
provided by equations A-6 and A-7 will presumably yield equivalent results.’
Although th/ls study has particular interest in aircraft (and by implication
capitals) productivity, measures of both total and partial productivity will be
derived. The discussion and analysis will foeus first on total factor productivity for

which the geometrie index approach described above will be employed. Then some

attention will be given to partial factor produectivity.

Limitations of this Analysis

Before discussing the variables that will be employed in this analysis, the
writer wishes to concede that the measurement of productivity derived in this
investigation is severely restricted. It is a somewhat abbreviated and rather ag-
gregative approach in which focus is put on the industry as a whole instead of on
individual carriers within the airline industry. Further, output is defined in terms
of a single product, and the familiar (though often restrictive) dichotomy of inputs

into capital and labor is employed.
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In more detailed analysis, airline output and input could be broken down into
several component parts. For example, output could be subdivided into passenger
service (first elass and economy elass), freight and mail. Input could be broken
down into various types of labor (pilots and copilots, other flight personnel,
maintenance, administration, ete.); into various types of capital (airecraft, main-
tenance, equipment, buildings, ete.); and other inputs such as fuel, lighting, heating,
passenger meals and so forth. mSuch breakdown should obviously yield more and
presumably superior information, énd is particularly useful when indicating sources
of growth. For example, a subdivision of airline inputs that isolates fuel as‘ one
component is appropriate given the changes in fuel prices in recent years.

While such detailed breakdown is of interest, the present study is moi‘e con-
cerned with deriving some indicator of the relative magnitudes of overall produc-
tivity ehanges rather than the sources of productivity growth per se. For this, the
aggregative approach adopted here, though imperfect, will suffice. A more
detailed procedure demands that study be devoted entirely to airline productivity.
The methodology and the related detailed breakdown of variables that such study
requires, involves a mammoth computational task even for short time periods and

particular markets or airline carriers.9

Definition of Variables

Whether vériables are defined in physical or value terms, a primary concern
should be that they are consistently specified. Ideally, the variables should be
defined in physical terms since the production funection expresses a physical rela-
tionship between inputs and outputs. Physical measures presuppose homogeneity of
output (as in the case of a single product industry) and of inputs. The assumption of
homogeneous inputs is obviously questionable as in the case of labor hours, unless

some provision is made to weight the hours contributed by the different categories
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of workers. (See further discussion of the labor input below). However, even in the
absence of a weighting process, the homogeneity assumption might not be serious
provided that a consistent definition of variables is applied; for any changes in the
composition of an input or in the input mix will show up in the annual productivity
ratios.

Capital

Questions often arise concerning the capital series to use in empirical anal-
ysis. The measurement of capital in physical terms though preferable for produc-
tion funetion type investigation, poses the familiar (and sometimes impossible) task
of aggregation. That is, with nonhomogeneous capital units it is often not possible
to find a satsifactory common denominator for expressing physical capiteil. In
attempting to circumvent the problem of physical measurement of capital
researchers often resort to measuring capital in value terms; but here again con-
troversy abounds. The literature10 is replete with such questions as how the money
value of capital stock should be assessed and deflated in order to arrive at some
satisfactory constant dollar measure of such capital.

The measurement of capital is further clouded by controversy regarding the
use of net versus gross capital and the underlying issue of depreciation. One
problem is that reported depreciation tends to be influenced by tax laws, and this in
turn tends to cause net capital to be understated and consequently the productivity
age, an increase in which does not necessarily cause a reduction or deterioration of
the services provided by that equipment. For example, a machine such as an
aircraft which gives identical services over its productive life should have the same
value each year. In the case of aircraft, depreciation is more related to
obsolescence than to use. Thus a jet that is ten years old provides services as good

as when it was new;11

yet obsolescence depreciation will cause its market value to
fall with time. Such an accounting pi‘ocedure would therefore tend to understate

capital stock.
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Even if there were no problems in assessing depreciation, the use of net
capital stock series would still suffer fromv the limitation that such series measure
only the productive facilities available and not the extent to which these facilities
are used. Such series therefore tend to underestimate the productivity of

12

capital. The employment of measures of capital utilization would shift the focus

from the stock of capital to the flow of capital which should be the more relevant

eoncern in production function investigation.13

Turning now specifically to air transportation, attention is ealled to several
mesures of capital that have been employed in empirieal work. Focussing on the

14 used three measures -

physical measurement of capital, Dhruvarajan and Harris
namely, number of aircraft, number of aireraft hours flown and number of éircraft
ton-hours flown. The first two measures are self-explanatory. The third measure
they derived by taking the product of the sum of the gross take-off weight of each
aircraft type times the number of hours flown by that aireraft type. They
considered this adjustment to aircraft hours flown necessary to account for such
differences as the size, speed and range of different aireraft types.

Ellison and Stafford also employed measures of physical capital in their
analysis.15 They used two measures of aircraft stock - namely, aireraft numbers
and aircraft capacities. They weighted aireraft numbers by‘ the life expectancy of
each aircraft type, using survivor curve information. They considered such
adjustment necessary to account for the physieal and productive deterioration16
that occurs with the age of aircraft. For their second measure - aireraft
capacities, they weighted each aircraft type by its average productive capacity
which is derived by multiplying average block speed by average available pay-

load.17 18

Caves, Christensen and Tretheway - employed a value measure of capital
in their analysis. This measure is total aircraft capital cost which they estimated
for each year by taking the product of the estimated lease payments for each

aireraft type and the number of aircraft.
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Given the controversy about the measurement of capital indicated above, and
the fact that no single measure is completely satisfactory, this study employs four
physical measures of capital. The hope is that the use of so many measures will
provide a check on the consistency of the results of the analysis. These measures

are similar to the ones used in the studies referred to above and are defined19 as

follows:

K1 = Aireraft Hours Flown.

K2 = Aircraft Tonne-Hours Flown. For purposes of this study this is
defined as the product of aircraft hours flown and average payload
c&lpaci’cy20 measured in tonnes.

K3 = Number of Aircraft. :

K 4 = Aircraft Capacity, derived as the product of average payload
capacity measured in tonnes and average block speed measured in
kilometre - hours.

Labor

For purposes of this study the labor input (N) is measured by total manhours
worked each year in the industry. This measure is somewhat unsatisfactory in that
these are hours of total personnel without any adjustment for the different
categories of workers that contributed those hours. For instance, the hours worked
by pilots and copilots are counted the same as those worked by cabin attendants.
The problem wduld be less serious if all skills categories were changing over time
at the same rate so that the ratio of workers (and hours) in the different categories
remains constant. This is obviously not the case as exemplified again by the two
categories mentioned above; that is, with the advent of larger aireraft the ratio of
pilots and copilots to cabin attendants has obviously decreased.

Ideally, some weighting procedure should be employed whereby the hours

might be weighted for example by the wage rate of the different categories of
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workers. But this introduces another familiar problem - that is the assumption that
wage rates received by different workers are a good indication of the relative
worth of these workers. Even this imperfect weighting procedure could not be
followed here because of the aggregated character of data available for the
international airline industry. An alternative would be to examine the annual data
for each carrier for thirty years ~ another infeasible task.

Another related problem is that available reports on the international indus-
try do not provide the number of hours worked by each employee category. Such
data would be needed to execute a weighting process. Given the diverse labor
market characteristies in the more than one hundred and forty countries whose
carriers comprise the international airline industry, it is dangerous to assume that
even intra-category all of the industry's workers within that category (such as
pilots ahd copilots) work the same number of hours per day.

Further, the reported data for the international industry do not indicate
whether or not any adjustments were made for work stoppage due to worker
strikes. If no such adjustments were made, then labor input would be understated
for those years in which strikes did oeccur. There are however some mitigating
factors. First, the impact of a strike is likely to be less severe on the international
than on a national industry, for in the international case relatively few airlines are
likely to have their total operation suspended. Secondly, the reduction in labor
input due to stt;ikes will also result in corresponding reduction in the capital input
and the output of the industry so that the resulting productivity estimates will be
somewhat self-adjusting.

Output

Although the primary interest of this study is traffie growth and hence the

passenger service component of output, the industry's output used in this analysis is

measured in tonne-kilometres (instead of seat-kilometres) so as to include freight.
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Furthermore, account is taken of the fact that not all of the output produced is
sold (the unsold part being non-storable and therefore perishable). Hence two

measures of output are employed in this analysis. They are defined as follows:

Xy = Output measured in terms of Tonne-Kilometres Available (TKA).
This is the measure of total output.
X2 = Output measured in terms of Tonne-Kilometres Performed (TKP).

This is the measure of that part of output whieh is sold, or the
revenue output.

The difference between these two measures of output is based on the load
factor which represents the occupancy rate of the available capacity. Load factor
therefore relates capacity demanded to capacity produced. This distinetion is
important within the context of productivity investigation for it provides a basis
for long-term planning by airline management to try and minimize the disparity
between demand and the supply of a perishable output -~ a disparity which has been
characterized by surpluses.

Weighting of Variables?1

The weighting method employed in this analysis involves the use of base year
weights. As a means of combining inputs and outputs, the base period weighting
procedure has merit if the base period is characterized by economic stability. In
such a case, the bése period weights (prices) are less likely to represent a situation
of short-term disequilibrium where revenues and long-term production costs may
easily diverge. Instead these weights can be considered indicative of the long run
relative costs of inputs or of producing outputs.

However, where economic stability is not the case, the use of fixed (base
year) weights (prices) to combine inputs will cause the movement of the resulting

aggregate input index to be distorted. That is, where the relative importance of
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inputs changes over time such that their prices do not move together, these shifts
will not be reflected by the use of fixed weights.

An alternative to the use of fixed weights is the moving weights or index link
method such as is provided by the Divisia index. With this procedure the weights
are allowed to shift continuously thereby reducing the distortion in the aggregative
index while at the same time preserving the quality of the measurement of the
quantity change. To derive the percentage rate of growth in the aggregate index,
the percentage rates of growth in the component series are weighted by their
current value weights. For example, if A is the aggregate index series and B ahd C
22

are the component series, then the percentage rate of growth in A is given by:

1 dA _wl dB + (1-w) 1 dC

A at B dt C dt
where w and (1-w) are the current value weights of B and C respectively. If the
component series are input series these weights would represent the respective
shares of these inputs in total cost. If B and C are output series then w and (1-w)
would represent the shares of these outputs in total revenue. The Divisia index A

can then be calculated by the following equation:23

log At - log At—l = Wt* log B; - log Bt—l] + (1—wt)* xEog Ct - log Ct-—l]
where t and t-1 are time periods and the weights are averages of the two time

periods; that is:

Wi Wt Wi gng W (mwy) + (wy )

2 2

In this study output is defined as a single product, and therefore the weighting
of output was not necessary. Base year (1950) weights were applied to the inputs -
capital and labor. For purposes of this analysis, these weights were defined as
labor's and capital's share of the value of output. For the base year, labor's share
was estimated to be approximately 40 percent. This was derived by taking total

labor cost as a percent of the total revenue of the industry.
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Despite the earlier observation about the limitations of base year weighting,
the problem is somewhat mitigated in this case since the estimated labor's share
remained fairly stable over the entire study period with the average annual share
also being approximately 40 percent. This estimate is therefore considered a
reasonably representative weight for labor. With labor's share estimated as 40
percent (i.e. b = 0.40), capital's share was therefore taken to be 60 percent, (i.e. a

= 1-b = 0.60; see Equation A-6).

Results of Analysis

The results of the analysis of both total and partial factor productivity are

presented in terms of six time periods. First, the average annual growth rates of
productivity for the entire study period 1950-1980 are given. Then to compare the

24 and 1958-1980 were

pre-jet era with the jet era, the time periods 1950-1957
isolated. Next comparisons were made in terms of the developments in the three
decades, hence the isolation of the periods 1950-1959, 1960-1969 and 1970-1980.

Total Factor Productivity

By applying Equation A-6 and the different definitions of the variables given
earlier, the analysis of various combinations of inputs and outputs produced results
that were generally consistent. That is, in general the results showed that total
factor productivity was lowest in the pre-jet era, peaked during the decade of the
1960's and tended} to decline during the decade of the 1970'5.25 However, the
magnitudes of the changes varied among the different cases depending on what
definitions of capital and output were employed. More specific details are given
below.

Eight different cases were investigated. Four of these involved available
output - tonne - kilometres available (TKA) and the four measures of capital de-

fined earlier. The other four cases involved revenue output - tonne - kilometres
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performed (TKP) and the same four measures of capital. For each subperiod the
labor input was the same regardless of which measures of eapital and output were
used. The next four tables summarize the results of these eight cases.

As the data in these tables indicate, when output is measured in terms of
tonne - kilometres available, the average annual growth rate of total factor pro-
ductivity varied from a low of 3.95 percent to a high of 7.99 percent over the
entire study period 1950 - 1980, depending on which measure of capital was used.
For the pre-jet period 1950 - 1957, the range was 1.31 percent to 4.68 percent;v and
for the jet era 1958 - 1980 the range was 4.75 to 8.99 percent. During the fastest
growth period 1960 - 1969, total factor productivity increased at annual rates
ranging from 6.39 percent ot 12.67 percent, and during the sueceeding "décade"
1970 - 1980, the growth rates declined to range from 2.60 percent to 5.30 percent.

Similar patterns of productivity growth were observed when output was
measured by tonne-kilometres performed, excepting that the rates were in general
correspondingly lower than those associated with output measured in terms of
tonne-kilometres available. Such results should be expected, and reflect the fact
that demand (load factor) grew more slowly than output capacity. The notable
exception was the period 1970 - 1980 for which the situation was reversed in every
case. In addition, productivity actually increased during this period over the pre-
vious fast growth decade of the "sixties" in two cases (see Tables A-2 and A-4).

The implicétion is that the growth of output capacity slowed while load
factor increased. This is plausible, because with the introduction of larger airecraft,
unused capacity tend to be initially higher than subsequently when market forces
cause capacity and demand to be better adjusted to each other. Such adjustment is
indicated by changes in the load factor which gradually increased from 46 percent
in 1971 to 58 percent in 1979 (Table A-5). Note that the load factor declined to its
lowest level with the introduction into service of the wide-bodied jet aircraft

starting with Boeing 747 in 1969, and followed by the Douglas DC-10 and Lockhead
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TABLE A-1

AVERAGE ANNUAL PERCENTAGE GROWTH RATES OF TOTAL
FACTOR PRODUCTIVITY WITH INPUT COMBINATION I,
INTERNATIONAL SCHEDULED AIRLINES,* ICAO
CONTRACTING STATES, 1950-1980.

Growth Rates with Respect to:

Tonne-Kilometres Available Tonne-Kilometres Performed
Standard Standard

Period Mean Deviation Mean Deviation
(Percent) '
1950 - 1980 7.56 4.8 7.19 3.8
1950 - 1957 4.65 2.5 4.31 ; 29
1958 - 1980 8.45 5.0 8.07 3.5
1950 ~ 1959 6.17 4.2 5.85 4.4
1960 - 1969 11.39 5.3 8.74 3.0
1970 - 1980 5.22 1.8 6.84 3.2

Source: Table B-5.

Combination I consists of Capital measured by Airceraft Hours and Labor mea-
sured by Manhours.

*Including their domestic operations.
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TABLE A-2

AVERAGE ANNUAL PERCENTAGE GROWTH RATES OF TOTAL
FACTOR PRODUCTIVITY WITH INPUT COMBINATION II,
INTERNATIONAL SCHEDULED AIRLINES,* ICAO
CONTRACTING STATES, 1950-1980.

Growth Rates With Respect To:

Tonne-Kilometres Available Tonne-Kilometres Performed
Standard Standard
Period Mean Deviation Mean Deviation
(Percent)
1950 - 1980 3.95 4.0 3.57 3.7
1950 - 1957 1.31 3.2 1.00 3.4
1958 - 1980 4.75 3.9 4.37 3.6
1950 - 1959 2.88 4.6 2.56 4.8
1960 - 1969 6.39 4.2 3.74 2.9
1970 - 1980 2.60 1.6 4.26 3.5
Source: Table B-6.

Combination II consists of Capital measured by Aircraft Tonne - Hours, and
Labor measured by Manhours.

*Including their domestic operations.
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TABLE A-3

AVERAGE ANNUAL PERCENTAGE GROWTH RATES OF TOTAL
FACTOR PRODUCTIVITY WITH INPUT COMBINATION III,
INTERNATIONAL SCHEDULED AIRLINES,* ICAO
CONTRACTING STATES, 1950-1980.

Growth Rates With Respect To:

Tonne-Kilometres Available Tonne-Kilometres Performed
Standard Standard
Period Mean Deviation Mean Deviation
(Percent) '
1950 - 1980 7.99 4.8 7.63 3.8
1950 - 1957 4.68 2.5 4.34 :2.8
1958 - 1980 8.99 4.9 8.63 3.5
1950 - 1959 6.07 3.5 5.75 3.7
1960 - 1969 12.67 4.4 10.02 2.3
1970 - 1980 5.30 2.4 6.96 3.8
Source: Table B-7

Combination III consists of Capital measured by Number of Aireraft and Labor
measured by Manhours.

*Including their domestic operations.
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TABLE A-4

AVERAGE ANNUAL PERCENTAGE GROWTH RATES OF TOTAL
FACTOR PRODUCTIVITY WITH INPUT COMBINATION IV,
INTERNATIONAL SCHEDULED AIRLINES,* ICAO
CONTRACTING STATES, 1950-1980.

Growth Rates With Respect To:

Tonne-Kilometres Available Tonne-Kilometres Performed
Standard Standard

Period Mean Deviation Mean Deviation
(Percent) '
1950 - 1980 4.99 3.8 4.47 3.3
1950 ~ 1957 3.05 1.4 2.71 é.O
1958 - 1980 5.58 4.2 5.01 3.3
1950 - 1959 4.53 3.2 3.51 3.2
1960 - 1969 7.13 4.9 4.48 2.6
1970 - 1980 3.42 1.8 4.69 3.2

Source: Table B-8.

Combination IV consists of Capital measured by Aircraft Capacny (see defini-
tion in text), and Labor measured by Manhours.

*Including their domestic operations.
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L-1011 in 1971 and 1972 respectively. Subsequently, the decline in load factor was
gradually reversed to reach 58 percent in 1979.

It should also be observed that the growth rate of total factor productivity
was highest when capital was measured in terms of aircraft number and lowest
when capital was measured by aircraft tonne-hours. For given output levels, lower
productivity increase suggests larger quantities or less efficient use of inputs. The
capital content of aircraft which is related to their size has increased much faster
when measured by tonne-hours than by number of aircraft. For instance when
these measurements are converted into index numbers with a common base year, it
is observed that aircraft tonne-hours were 18.99 times larger in 1980 than in 1950,
whereas aircraft numbers were only 2.86 times as large in 1980 as in 19%0 (see
Appendix Table B-3).

These differences reflect the fact that over the years aircraft of larger sizes
were introduced into service. Thus the measure tonne-hours serves as an
adjustment to aireraft numbers as well as aircraft hours flown by taking into ac-
count the size of aircraft. Capital measured in terms of aircraft capacity makes
similar adjustment for size but as the index numbers indicate this measure does not
make as great an adjustment as aircraft tonne-hours.

Partial Factor Productivity

Given the limitations of partial productivity measures noted earlier, the
following resulté should be interpreted with caution. It will be observed however
that the pattern of productivity growth indicated by these measures is similar to
that derived by the foregoing total productivity analysis. That is, in general the
growth rate of productivity tended to be lowest during the 1950-1957 pre-jet
period, to be highest during the decade of the 1960's and showed a slowing trend
during the 1970's. Again there were exceptions to this general pattern of produc-

tivity growth as indicated by the cases in which capital was measured by aircraft
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TABLE A-5

LOAD FACTOR OF INTERNATIONAL SCHEDULED AIRLINES,*
ICAO CONTRACTING STATES,+ 1960-1980.

Weight Load Factor

Year _ (Percent)
1960 55
1961 52
1962 51
1963 51
1964 51
1965 52
1966 53
1967 51
1968 49 :
1969 48
1970 47
1971 46
1972 49
1973 50
1974 51
1975 50
1976 52
1977 53
1978 56
1979 58
1980 58

Source: International Civil Aviation Organization, A Review of the Economic
Situation of Air Transport, Circular 105-AT/26, Circular 122-AT/32 and
Circular 158-AT/57.

*Including their domestic operations.

+Exeluding U.S.S.R.
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tonne-hours and aircraft capacity. Such deviations from the pattern can in part be
explained by the adjustment for size of airecraft which these measures of capital
make, as observed above.

The growth of labor productivity was consistent with the general pattern
described above, whether output was measured in terms of tonne-kilometres avail-
able or tonne-kilometres performed. Note that for each subperiod excepting 1970-
1980 the growth rate of labor productivity was lower when output was measured by
tonne-kilometres performed instead of tonne-kilometres available (Table A-8).
This again should perhaps be expected, for it reflects the fact that total ouytput
(TKA) had been growing faster than revenue output (TKP). The reversed picture
for 1970-1980 suggests as indicated earlier a slowing down of capacity offered
relative to capacity sold. The partial productivity results are summarized in

tabular form below.




TABLE A-6

CAPITAL PRODUCTIVITY WITH RESPECT TO OUTPUT MEASURED IN TERMS OF TONNE-KILOMETRES

AVAILABLE AND FOUR MEASURES OF CAPITAL, 1950-1980, BY SUBPERIODS.

Annual Percentage Growth Rates

X, /K /K

X% el *1/%s *1/%q
Standard Standard Standard Standard

Period Mean Deviation Mean Deviation Mean Deviation Mean Deviation
1950-1980 7.6 4.8 2.8 2.7 8.4 4.9 3.4 3.0
1950-1957 5.2 3.7 3.5 2.4 5.1 3.8 2.4 2.3
1958-1980 8.4 4.9 2.6 2.4 9.3 4.7 3.7 3.5
1950-1959 6.6 4.9 4.1 3.3 6.3 4.0 3.7 3.4
1960-1969 11.3 5.1 3.2 3.1 13.5 3.3 4.3 4.1
1970-1980 5.2 1.5 1.3 1.0 5.4 2.3 2.2 2.0
Source: Table B-9.
Notes X, = Tonne-Kilometres A\}ailable; K Capital measured in terms of Aircraft Hours Flown; K, =

Aireraft; K, = Capital measured in terms of Aircraft Capacity (see definitions earlier in this appen-

Capital measured in terms of Aircra%t Tonne-Hours; ch = Capital measured in terms of Number of
a
dix). -
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TABLE A-7

CAPITAL PRODUCTIVITY WITH RESPECT TO OUTPUT MEASURED IN TERMS OF TONNE-KILOMETRES

PERFORMED AND FOUR MEASURES OF CAPITAL, 1950-1980, BY SUBPERIODS.

Annual Percentage Growth Rates

Xy/Ky X%y Xo/Ks Xo/Ry
Standard Standard Standard Standard

Period Mean Deviation Mean Deviation Mean Deviation Mean Deviation
1950-1980 7.3 4.1 1.40 4.0 8.0 4.2 3.4 4.8
1950-1957 4.8 3.9 0.00 4.2 5.1 3.4 2.8 2.0
1958-1980 8.1 3.8 2.00 4.0 9.0 3.9 3.4 5.3
1950-1959 6.3 5.1 0.01 5.2 6.1 4.0 4.0 3.1
1960-1969 8.8 3.6 0.01 3.6 10.9 2.7 2.1 6.1
1970-1980 6.8 3.2 2.30 3.5 7.0 4.2 3.8 4.2
Source: Table B-10.
Notes: Xy = Tonne-Kilometres Performed; K; = Capital measured in terms of AireraftHours Flown; K, =

Capital measured in terms of Aircraft Tonne-Hours; K, = Capital measured in terms of Number of
Airecraft; K 4= Capital measured in terms of Aircraft Cgapacity (see definitions earlier in this appen-
dix).
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TABLE A-8

LABOR PRODUCTIVITY WITH RESPECT TO OUTPUT MEASURED IN
TERMS OF TONNE-KILOMETRES AVAILABLE AND TONNE-
KILOMETRES PERFORMED, 1950-1980 BY SUBPERIODS.

Annual Percentage Growth Rates

eVl Za/N

Standard Standard
Period Deviation Deviation

1950-1980 . 5.0 . 3.7
1950-1957 2.0 2.6
1958-1980 . 5.3 . 3.6
1950-1959 ' . 3.8 . 4.2
1960-1969 6.2 . 3.4

1970-1980 5.0 2.5 . 3.4

Source: Table B-11.

Notes: X, = Tonne~Kilometres Available; X, = Tonne-Kilometres
Performed; N = Labor Input measured in terms of Manhours
worked annually.
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Mahlon R. Straszheim, op. cit., p. 58.
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Cf. P. 8. Dhruvarajan and R. F. Harris, op. cit., p. 25.

Ibid., p. 28.

A. P. Ellison and E. M. Stafford, op. cit., pp. 149-153.

Such deterioration does not appear to be crucial in the ease of aircraft, for as
noted above, a ten year old aireraft can perform as well or better than when
it was new. Dhruvarajan and Harris, (op. cit.) in their investigation confirmed
that there is a rather slow decline in the productive capability of aircraft,
and consequently assumed zero rate of depreciation in their analysis. Douglas
W. Caves, Laurits R. Christensen and Michael W. Thretheway (op. cit.) in
their analysis assumed that "the flow of capital services for an aireraft in a
given category is independent of its age," and presented supporting evidence
from the daily utilization rates of different aircraft types introduced into
service over an eleven year period.

The product thus derived is the definition of average productive capacity used
by the International Civil Aviation Organization (ICAO) in several of its
publications.

Douglas W. Caves, Laurits R. Christensen and Michael W. Thretheway, op.
cit.

Again it should be pointed out that these are industry aggregates. Note also
that all these measures are based on the aircraft. In the two-input context
they understate capital input since aircraft are not the only ecapital
component in the air transportation industry. However, since aircraft are by
far the predominant component (accounting for about 80 percent of capital
investment - see Mahlon R. Straszheim, op. cit. p. 102), this study considers
them a reasonable approximation of capital input.

Dhruvarajan and Harris, op. cit. used gross take-off weight instead of payload
capacity. That approach was not feasible for this study since it would involve
examining the fleet each year for airlines of more than one hundred and forty
countries - many of these countries owning several airlines. The ICAO
provides data on average payload capacity but not average gross take-off
weight. Instead it reports "aircraft with maximum take-off weight of 9
tonnes or more." An examination of the gross take-off weight and payload
capacity of several aircraft types revealed a direct relationship between the
two in both absolute and ratio terms.

This discussion draws heavily from R. C. Scheppach and L. C. Woehlcke, op.
cit., pp. 40-43.

Cf. P. S. Dhruvarajan and R. F. Harris, op. cit., p. 16.
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R. C. Scheppach and L. C. Woehleke, op. cit., p. 42.

It is recognized that this is a relatively short time period to compare with the
jet era. However it was considered long enough to indicate some trend.
Furthermore, given the available data piror to 1950 not much improvement in
the quality of the results was anticipated from the inclusion of pre-1950 data.

Cf. Earlier findings of this study (Chapter II).
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TABLE B-1

ABSOLUTE VALUES OF INPUTS, INTERNATIONAL SCHEDULED
AIRLINES,* ICAO CONTRACTING STATEs, 1950-1980.

Inputs

K1 K2 K3 K4 N
Year (,000) (,000) (,000,000)
1950 3901 15994 3061 1181 451.6
1951 4183 17987 3253 1260 463.4
1952 4478 21047 3515 1405 505.2
1953 4502 22060 3514 1499 539.4
1954 4539 23603 3563 1633 581.0
1955 4811 25979 3757 1739 638.2
1956 5123 29201 4021 1887 677.8
1957 5588 32969 4386 2024 718.2
1958 5950 36890 4520 2170 762.4
1959 6023 39150 4817 2314 789.2
1960 6184 44525 5014 2606 806.6
1961 6258 51941 5122 3254 815.4
1962 6347 58392 5213 3846 825.2
1963 6478 63484 5288 4273 902.0
1964 6787 71264 5425 4704 990.0
1965 7367 81774 5583 5206 1074.0
1966 7889 91512 5781 5603 1216.0
1967 9325 113765 6157 6320 1368.0
1968 10122 131586 6719 7124 1498.0
1969 10796 150064 7062 7923 1572.0
1970 11175 159803 7275 8323 1584.0
1971 11389 176530 7343 9099 1602.0
1972 11563 188477 7464 9633 © 1674.0
1973 11990 207427 7616 10224 1710.0
1974 11870 214847 7857 10697 1740.0
1975 11910 223908 8113 11224 1770.0
1976 12077 234294 8246 11679 1830.0
1977 12500 251250 8339 12181 1860.0
1978 13032 267156 8380 12464 1910.0
1979 13270 285305 8590 13137 1960.0
1980 13550 302165 8757 13715 2020.0
Source: Based on data provided by International Civil Aviation Organization,

A Review of the Economic Situation of Air Transport, Circulars 73~
AT/10; 105-AT/26; 122-AT/32 and 158-AT/57; The Economic Implica-
tions of the Introduction Into Service of Long-Range Jet Aireraft,
Doc. 7894-C/907.

Notes: *Including their domestic operations.
K, = Capital measured in terms of Aircraft Hours Flown.
K, = Capital measured in terms of Aircraft Tonne-Hours.
K, = Capital measured in terms of Number of Aircraft.
K, = Capital measured in terms of Aircraft Capacity.
N" = Labor measured in terms of Manhours.
See Appendix A for definition of these inputs.
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TABLE B-2

ABSOLUTE VALUES OF OUTPUT, INTERNATIONAL SCHEDULED
AIRLINES,* ICAO CONTRACTING STATES, 1950-1980.

Output

Year X1 X2

(millions)
1950 6500 3970
1951 6960 4190
1952 7580 4560
1953 8350 5040.
1954 9380 5580 .
1955 10480 6130
1956 11640 6980
1957 13150 7860
1958 14920 8880
1959 17630 10490
1960 22320 12340
1961 26070 13480
1962 29720 15100
1963 33550 16960
1964 38640 19780
1965 45370 23450
1966 52020 27510
1967 64290 32620
1968 79320 38550
1969 90970 43350
1970 100470 47750
1971 109570 ' 50560
1972 117840 57430
1973 129800 ‘ 64580
1974 133540 68450
1975 141460 71180
1976 152020 78760
1977 162410 86210
1978 ' 174220 98080
1979 189500 109250
1980 199430 111720
Source: Based on data provided by International Civil Aviation Organization,

A Review of the Economic Situation of Air Transport, Circulars 73-
AT/10; 105-AT/26; 122-AT/32 and 158-AT/57; The Economic Implica-
tions of Long-Range Jet Aircraft, Doc. 7894 - C/907.

Notes: *Including their domestic operations.

X, = Tonne-Kilometres Available (Total Output).

X, = Tonne-Kilometres Performed (Revenue Output).
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TABLE B-3

INDICES OF INPUTS, INTERNATIONAL SCHEDULED AIRLINES,*
ICAO CONTRACTING STATES, 1950-1980.

Inputs
Year K, Ky Kg Ky N
(1950 =100)

1950 100.0 100.0 100.0 100.0 100.0

1951 107.2 112.5 106.3 106.7 102.6

1952 114.8 131.6 114.8 119.0 111.9

1953 115.4 137.9 114.8 126.9 119.4

1954 116.4 147.6 116.4 138.3 128.7

1955 123.3 162.4 122.7 147.2 141.3

1956 131.3 182.6 131.4 159.8 150.1

1957 143.2 206.1 143.3 171.4 159.0;

1958 152.5 230.6 147.7 183.7 168.8

1959 154.4 244.8 157.4 195.9 174.8

1960 158.5 278.4 163.8 220.7 178.6

1961 160.4 324.8 167.3 275.5 180.6

1962 162.7 365.1 170.3 325.7 182.7

1963 166.1 396.9 172.8 361.8 199.7

1964 174.0 445.6 177.2 398.3 219.2

1965 188.8 511.3 182.4 440.8 237.8

1966 202.2 572.2 188.9 474.4 269.3

1967 239.0 711.3 201.1 535.1 302.9 .
1968 259.5 822.7 219.5 603.2 331.7 %
1969 276.7 938.3 230.7 670.9 348.1 |
1970 286.5 999.1 237.7 704.7 ©350.8 |
1971 292.0 1103.7 239.9 770.4 354.7 1
1972 296.4 1178.4 243.8 815.7 370.7 |
1973 307.4 1296.9 248.8 865.7 378.7 |
1974 304.3 1343.3 256.7 905.8 385.3 |
1975 305.3 1399.9 265.0 950.4 391.9 ?
1976 309.6 1464.9 269.4 988.9 405.2 |
1977 320.4 1570.1 272.4 1031.4 411.9 .
1978 334.1 1670.4 273.8 1055.4 422.9 %
1979 340.2 1783.8 280.1 1112.4 434.0 §
1980 347.3 1889.2 286.1 1161.3 447.3 ;
Source: Computed from Table B-1. ?
Notes: *Including their domestic operations. i

K, = Capital measured in terms of Aircraft Hours Flown.
K, = Capital measured in terms of Aireraft Tonne-Hours.
Ko = Capital measured in terms of Number of Aircraft.
K, = Capital measured in terms of Aircraft Capacity.

N° = Labor measured in terms of Manhours.

See Appendix A for definition of these inputs.
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TABLE B-4

INDICES OF OUTPUT, INTERNATIONAL SCHEDULED AIRLINES, *
ICAO CONTRACTING STATES, 1950-1980.

Output

Year X1 XZ

(1950 =100)
1950 100.0 100.0
1951 107.1 105.5
1952 116.6 114.9
1953 128.5 127.0
1954 144.3 140.6
1955 161.2 154.4
1956 179.1 175.8
1957 202.3 198.0
1958 229.5 223.7
1959 271.2 264.2
1960 343.4 310.8
1961 401.1 339.5
1962 457.2 380.4
1963 516.2 427.2
1964 - 594.5 498.2
1965 698.0 590.7
1966 800.3 692.9
1967 989.1 821.7
1968 1220.3 971.0
1969 1399.5 1091.9
1970 1545.7 ©1202.8
1971 1685.7 1273.6
1972 1812.9 1446.6
1973 1996.9 ‘ 1626.7
1974 2054.7 1724.2
1975 2176.3 1792.9
1976 2338.8 1983.9
1977 A 2498.6 2171.5
1978 2680.3 2470.5
1979 2915.4 2751.9
1980 3068.2 2814.1
Source: Computed from Table B-2.
Notes: *Ineluding their domestic operations. |

X, = Tonne-Kilometres Available (Total Output).

X, = Tonne-Kilometres Performed (Revenue Output).

o
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TABLE B-5

ANNUAL PERCENTAGE GROWTH RATES OF TOTAL FACTOR
PRODUCTIVITY WITH INPUT COMBINATION I,
INTERNATIONAL SCHEDULED AIRLINES#*,

ICAO CONTRACTING STATES, 1950-1980.

Growth Rates With Respect To

Tonne-Kilometres Tonne-Kilometres
Year Available Performed
(Percent)

1950
1951
1952
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1955
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1957
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1961
1962
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Source: Based on Equation A-6 and data given in Tables B-3 and B-4.

Combination I consists of Capital measured by Aircraft Hours Flown and Labor
measured by Manhours.

*Including their domestie operations.
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TABLE B-6

ANNUAL PERCENTAGE GROWTH RATES OF TOTAL FACTOR
PRODUCTIVITY WITH INPUT COMBINATION II,
INTERNATIONAL SCHEDULED AIRLINES,*

ICAO CONTRACTING STATES, 1950-1980.

Growth Rates With Respect To:

Year Tonne-Kilometres Tonne-Kilometres

Available Perormed

(Percent)

1950 - -
1951 ~-1.4 -3.0
1952 -4.9 -4.9
1953 4.6 4.9
1954 5.0 3.4 -
1955 1.8 -0.1
1956 1.2 4.0
1957 2.9 2.5
1958 3.8 3.4
1959 13.0 12.9
1960 17.5 8.5
1961 6.3 -1.3
1962 6.1 4.1
1963 4.0 3.4
1964 3.9 5.3 .
1965 5.2 6.4 ;
1966 2.3 4.9 %
1967 4.0 -1.0 .
1968 10.3 5.1
1969 4.3 2.0
1970 6.2 6.0
1971 2.4 -0.8
1972 1.6 7.7 ]
1973 3.2 5.5 .
1974 0.1 3.2
1975 2.7 0.8
1976 4.1 7.3
1977 1.8 4.5
1978 2.4 8.9
1979 3.7 6.3
1980 0.4 -2.5
Source: Based on Equation A-6 and data given in Tables B-3 and B-4.

Combination II consists of Capital measured by Aircraft Tonne-Hours and Labor
measured by Manhours.

*Including their domestie operations.
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TABLE B-7

ANNUAL PERCENTAGE GROWTH RATES OF TOTAL FACTOR
PRODUCTIVITY WITH INPUT COMBINATION III,
INTERNATIONAL SCHEDULED AIRLINES,*

ICAO CONTRACTING STATES, 1950-1980.

Growth Rates With Respect To:

Tonne-Kilometres Tonne-Kilometres
Year Available Performed

(Percent)
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Source: Based on Equation A-6 and data given in Tables B-3 and B-4.

Combination III consists of Capital measured by Number of Aireraft and Labor
measured by Manhours.

*Including their domestic operations.




TABLE B-8

ANNUAL PERCENTAGE GROWTH RATES OF TOTAL FACTOR
PRODUCTIVITY WITH INPUT COMBINATION 1V,
INTERNATIONAL SCHEDULED AIRLINES, *

ICAO CONTRACTING STATES, 1950-1980.

Growth Rates With Respect To:

Tonne~-Kilometres Tonne~-Kilometres
Available Performed
(Percent)

1950
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1952
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1955
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1961
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Source: Based on Equation A-6 and data given in Tables B-3 and B-4.

Combination IV consists of Capital measured by Aireraft Capacity (defined
in Appendix A) and Labor measured by Manhours.

*Including their domestic operations.
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TABLE B-9

ANNUAL PERCENTAGE GROWTH RATES OF CAPITAL PRODUCTIVITY
WITH RESPECT TO OUTPUT MEASURED IN TERMS OF TONNE-
KILOMETRES AVAILABLE, INTERNATIONAL SCHEDULED
AIRLINES,* ICAO CONTRACTING STATES, 1950-1980.

Growth Rates
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Source: Tables B-3 and B-4.
*Including their domestic operations.

X, = Tonne-Kilometres Available.

K, = Capital measured in terms of Aircraft Hours Flown.

K, = Capital measured in terms of Aircraft Tonne-Hours.

K, = Capital measured in terms of Number of Aireraft.

Ky = Ca)pital measured in terms of Aircraft Capacity (see definitions in Appendix
A).
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TABLE B-10

ANNUAL PERCENTAGE GROWTH RATES OF CAPITAL PRODUCTIVITY
WITH RESPECT TO OUTPUT MEASURED IN TERMS OF TONNE-
KILOMETRES PERFORMED, INTERNATIONAL SCHEDULED
AIRLINES,* ICAO CONTACTING STATES, 1950-1980.

Growth Rates

Year X2/K1 XZ/K X2/K3 Xz/K4
(Percent)
1950 - - - -
1951 -1.6 -6.2 -0.8 -1.1
1952 1.7 -6.9 1.6 2.3
1953 10.0 5.5 10.5 3.6
1954 9.8 3.4 9.2 1.6
1955 3.7 -0.2 4.2 3.2
1956 6.9 1.3 6.3 4.9
1957 3.3 -0.2 3.3 5.0
1958 6.1 1.0 9.6 5.4
1959 16.7 11.3 10.8 10.7
1960 14.6 3.4 13.0 4.5
1961 7.9 -6.4 6.9 -12.5
1962 10.5 -0.3 10.1 -5.2
1963 10.0 3.3 10.7 1.0
1964 11.3 3.9 13.7 5.9
1965 9.3 3.3 15.2 7.1
1966 9.5 4.8 13.3 9.0
1967 0.3 -4.6 11.4 5.1
1968 8.8 2.2 8.3 4.8
1969 5.5 -1.4 7.0 1.1
1970 6.4 3.4 6.9 4.9
1971 3.9 -4.1 4.9 -3.1
1972 11.9 6.4 11.8° 7.3
1973 8.4 2.2 10.2 6.0
1974 7.1 2.1 2.7 1.3
1975 3.6 -0.2 0.7 -0.9
1976 -9.1 5.7 8.8 6.3
1977 5.8 2.1 8.3 4.9
1978 9.1 6.9 13.2 11.2
1979 9.4 4.3 8.9 5.7
1980 0.2 -3.4 0.1 -2.0
Source: Tables B-3 and B-4.

*Including their domestic operations

Xo = Tonne-Kilometres Performed.

K{ = Capital measured in terms of Aircraft Hours Flown.

K, = Capital measured in terms of Aireraft Tonne-Hours.

K, = Capital measured in terms of Number of Aircraft.

K 4= Ca)pital measured in terms of Aircraft Capacity (see definitions in Appendix
A).




TABLE B-11

ANNUAL PERCENTAGE GROWTH RATES OF LABOR PRODUCTIVITY,
INTERNATIONAL SCHEDULED AIRLINES,* ICAO CONTRACTING
STATES, 1950~1980.

Growth Rates
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Source: Tables B-3 and B-4.

*Including their domestic operations.

Xy = Output measured in terms of Tonne-Kilometres Available.
X2 = Qutput measured in terms of Tonne-Kilometres Performed.
N” = Labor Input measured in terms of Manhours.
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TABLE B-12

PRODUCTIVITY AND OPERATING COST OF SELECTED
JET AIRCRAFT, 1980.

Productivity Factors*

Size Speed Utilization Stage Cost per

Aircraft (Tonnes) (Kilometres (Hoursper Length TKA+
per hr.) day) (Kilometres) (U.S. Cents)

Boeing 707 20.80 885 8.32 1392 17.85
Boeing 720 16.19 871 7.05 1216 15.37
Boeing 727 18.85 914 - 7.13 928 14.35
Boeing 737 13.88 917 6.45 624 22.60
Boeing 747 49.15 803 9.22 2874 12.20
BAC 1-11 13.76 816 6.59 344 27.01;
CVv-880 12.14 744 6.58 1088 13.45
CV-990 13.99 1066 6.54 1454 14.13
Douglas DC-8 21,97 965 9.52 2320 15.59
Douglas DC-9 14.46 903 7.47 364 23.62
Douglas DC-10  35.50 965 7.43 1904 12.77
F-28 Fellowship  7.52 687 7.42 384 25.99
HS-Trident 20.70 858 5.57 992 14.24
Lockhead L-1011 39.90 938 6.34 2112 14.80
VC-10 19.66 885 10.50 1472 15.14
Source: United States Civil Aeronautics Board, Aircraft Operating Cost

and Performance Report, July, 1980; International Civil Aviation
Organization, Digest of Statistics (Financial Data and Fleet and
Personnel) 1974; Mahlon R.Straszheim, The International Airline
Industry, The Brookings Institution, 1969, Appendixes A and B;
and Enzo Angelucei, Airplanes, McGraw-Hill, New York 1973, pp.
254-257.

*These figures represent arithmetic averages of international/territorial opera-
tions.

+Tonne-Kilometres Available.
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TABLE B-13

PRODUCTIVITY AND OPERATING COST OF SELECTED
TURBOPROP AND PISTON AIRCRAFT, 1980.

Productivity Factors*

Size Speed Utilization Stage Cost per

Aireraft (Tonnes) (Kilometres (Hours per Length TKA+
per hr.) day) (Kilometres) (U.S. Cents)

Turboprop
Beechcraft B-99 1.73 246 4.42 152 57.52
Convair CV 580 5.78 300 4,54 200 44.75
Convair CV 600  4.63 288 5.15 192 50.85
DHC-6 2.20 233 6.40 149 50.96;
Electra L-188 10.18 307 5.10 323 44.52
Fairchild FH-227 5.09 256 5.00 176 45.88
Fairchild F-27 4.63 280 6.84 213 50.85
Herald 5.09 336 4.15 184 43.62
Nihon YS-11 6.71 275 6.84 186 32.66
Nord 262 3.70 264 5.76 130 53.56
Viscount V-700 6.36 312 5.85 216 48.36
Viscount V-800 7.52 312 5.70 229 45.77
Piston
Convair CV 240 4.63 296 5.70 192 42.71
CV-340/440 5.20 312 5.85 203 - 44,18
Douglas DC-3 3.47 186 3.27 131 45,77
Douglas DC-6 9.83 392 6.32 304 43.84
Douglas DC-7 10.41 432 6.47 400 - 47.35
Lockheed 749 8.67 344 3.52 320 48.36
Lockheed 1049 9.83 424 4.00 336 46.56
Martin 202 3.47 216 4.30 168 48.36
Martin 204 - 4.63 221 4.27 130 44.64
Source: United States Civil Aeronautics Board, Aircraft Operating Cost

and Performance Report, July 1980; International Civil Avia-
tion Organization, Digest of Statisties (Finanecial Data and Fleet
and Personnel) 1974; Mahlon R. Straszheim, The International
Airline Industry, The Brookings Institution, 1969, Appendixes

A and B; and Enzo Angelucei, Airplanes, McGraw-Hill, New
York 1973, pp. 254-257.

*These figures represent arithmetic averages of international/territorial opera-
tions.

+Tonne-Kilometres Available.
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